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ONLY ONE 
TRANSMITTER 
SELLS FOR 


THE SWAN 600T! 


There are five transmitters available to 
amateur radio operators today providing 5- 
band coverage in SSB. CW and AM modes. 
Of these five, only SWAN's 600T supplies 
600 watts P.E.P. input. Among the others, 
one has 240 watts P.E.P.; two have 200 watts 
P.E.P. (one of these requiring an accessory 
power supply); and one is a kit capable of a 
mere 180 watts P E P. input. 

Compare the cost per watt, then judge for 
yourself as to which is the best value: The 
kit retails at $1.67 per watt; the 240 watt unit 


is $1.41 per watt; the 200 watt rig with the 
power supply built-in runs $2.30 per watt, 
while the other 200 watt transmitter costs 
$2.65 per watt by itself or $3 15 per watt if 
you buy the power supply recommended 

Now consider the economical SWAN 600T 
— it gives you a full 600 watts P.E.P. input, 
about three times the power of the others, 
for JUST 98tf PER WATT! 

The brand YOU should buy is obvious. 
Visit your authorized SWAN dealer and order 
your 600T. 


WHEREVER THERE'S VALUE IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS 


SOOT Transmitter $589.95 

600R Custom Receiver with 

SS-16B filter $615.95 

600S Speaker $ 24.95 

600SP Deluxe Speaker with 

FP-1 phone patch $ 69 96 

510X Crystal Oscillator $ 54.95 

VX-2 Automatic Voice Control $ 44 95 

MARK II Linear Amplifier 

(2000 watts P E P ) $749 95 


DEALERS THROUGHOUT THE WORLD 

or order direct from 


© 


ELECTRONICS 


Home Office 305 Airport Road • Oceanside. CA 92054 
Telephone (714) 757-7525 


THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO 




Super Mast 
in a big way. 


For the low profile Ham operator 


It had to happen! The enormous sue- alter fabrication for long life. A slim, 
cess of Tri-Ex’s original Sky Needle—by clean-line tower. Tops in performance- 
popular demand—has brought about the Super Mast. 

design of a miniature Sky Needle for the Shown here in its nested position at 
Tri-Band Beam. We call it Super Mast. 21-feet, this Super Mast is supporting a 
It's a special tower for the low profile three element 15 meter antenna & rotor 
HAM operator. A roof-topper stretching assembly. Rush your order now. Visit or 

to 40-feet up. Attaches easily, i _ - - call your local Tri-Ex Tower dealer 

simply to the side of your garage-^W^f''’^ today. Price of this under-$300-tower, 
or house. A super-easy Super Mast. || > l a EX 9 because of rising steel costs, is 

A top-quality Tri-Ex P rod ' Tnu)r n paddaditiaii sub i ec,toimmeclia,ec,lan 9 e 
uct. Hot dipped galvanized TOWER CORPORATION Order now and save! 

7182 Rasmussen Avenue, Visalia, Calif. 93277 
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The best antenna ot its type on the market Four wide spaced elements 
(the longest 36 6 ') on a 26’ boom along with Hy-Gains exclusive Beta 
Match produce a high performance DX beam for phone or CW across the 
entire 20 meter band. 


10 db forward gain 
28 db F/B ratio 
Less than 1 05 1 SWR 
at resonance 
Feeds with 52 ohm coax 


Maximum power input 1 kw AM. 
4 kw PEP 

Wind load 99 8 lbs at 80 MPH 
Surface area 3.9 sq ft 


The 204BA Monobander is ruggedly built to insure mechanical as well as 
electrical reliability, yet light enough to mount on a lightweight tower 
(Recommended rotator Hy-Gain s new Roto-Brake 400 ) Construction 
features include taper swaged slotted tubing with full circumference 
clamps, tillable cast aluminum boom-to-mast clamp; heavy gauge ma¬ 
chine formed element-to-boom brackets; boom 2" OD. mast diameters 
from 1V 2 " to 2'/i ". wind survival up to 100 MPH Shipping weight 51 pounds 


See the best distributor under the sun the one who handles the Hy-Gain 
204BA Monobander 


Model 204BA (4-element. 20 meters) 

Model 203BA (3-element. 20 meters) 

Model 153BA (3-element. 15 meters) 

Model 103BA (3-element. 10 meters) 

MODEL BN-86 

Improves transfer of energy to the antenna, 
eliminates stray RF. improves pattern and F/B 
ratio 

For prices and information, contact your local 
Hy-Gain distributor or write Hy-Gain 
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Distr 


Hy Gam Electronics Corporation 8601 Northeast Highway Six. Lincoln. NE 68507 402/464-9l5t Telex 48-6424 
Branch Office and Warehouse 6100 Sepulveda Blvd . *322. Van Nuys. CA 91401 213/785-4532 Telex 65-1359 
Distributed m Canada by Lectron Radio Sales. Ltd 211 Hunter Street West Peterborough Ontario 
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As you look through this month's issue of 
ham radio, you'll see that two new 
sections have been added. The first, stop 
press on page 6, is a monthly summary of 
late news and happenings which affect 
amateur radio. In the jargon of the 
newspaper world, stop press means exact¬ 
ly that. If a hot story breaks while your 
morning paper is still coming off the 
presses, or if a big story takes a dramatic 
new turn, the presses grind to a halt so 
the new story can be added. If the story 
is big enough to justify a stop press 
edition, it's usually big enough to require 
a complete remake of the front page, 
banner headlines and all. Nor does the 
task stop there—room has to be found on 
the inside pages for stories crowded off 
the front page, re-edited to fit the avail¬ 
able space, less important news items cut 
to the bone, and others discarded. Such a 
last-minute, crash effort is obviously ex¬ 
pensive, so you don't see stop press 
editions every day, the editors opting 
instead for their regular early and late 
editions. 

For a monthly magazine such as ham 
radio, however, a stop press edition in 
newspaper terms would be a practical 
impossibility. A crash effort to get 
WA6UAM's 1296-MHz article into this 
issue, for example, started the middle of 
May, immediately after it was first intro¬ 
duced at the West Coast VHF Confer¬ 
ence. Nevertheless, it is possible, with 
proper planning, to insert whole pages a 
few hours before the magazine goes to 
press. Such is the case of stop press in this 
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issue. With this technique, stop press is 
dated only by the slowness of second- 
class mail—typically three to four weeks. 
For immediate, up-to-date coverage of 
amateur radio news, in much more detail 
than can be presented within the limited 
confines of stop press, subscribe to HR 
Report (see page 98), our bi-weekly 
newsletter which more and more ama¬ 
teurs are depending upon to stay current 
with fast-breaking news from the FCC, 
ARRL and industry. 

Some readers may be concerned that 
stop press is the beginning of an editorial 
swing to the non-technical aspects of 
amateur radio. Such is not the case— ham 
radio will continue to bring you the latest 
technical and construction information 
available, as we have in the past. But with 
a World Administrative Radio Conference 
scheduled for 1979, restructuring of the 
amateur service probably only a matter of 
time, and the many new proposals being 
offered by the FCC, it is imperative that 
the amateur community be well in¬ 
formed. Stop press is a small step in that 
direction. 

The other new section in this issue is 
pr bandstand on page 76, a one-shot 
chance for our advertisers to blow their 
own horns. If you like the idea, we'll do 
it again next year. Our regular new 
products section, displaced temporarily 
by the bandstand, will return next 
month. 

Jim Fisk, W1DTY 

editor-in-chief 



Collins Radio 
has joined forces 
with another 
great company: 

Rockwell International. 


Collins is now part of Rockwell International, a multi-industry, 
high-technology company. 

But nothing else has changed. The quality and reliability that 
you expect in our ham radio gear remain the same. 

Because the same engineers will still be designing the 
products. The same experienced production workers will be 
manufacturing them. The same rigorous testing programs will 
still be applied. And the same fine dealer organization will 
serve you. 

In the years ahead, we intend to maintain the kind of 
leadership that has made Collins the most respected name in 
amateur radio. And we will continue to look for better ways to 
serve you —ways that will keep you enjoying your Collins 
equipment to the fullest. 

For more information, contact Amateur Radio Marketing, 
Collins Radio Group, Rockwell International, 

Cedar Rapids, Iowa 52406. Phone 319/395-4507. 



Rockwell International 
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FCC ORDER RELAXES LOG KEEPING , and from now on NO mobile logs and only mini¬ 
mal fixed-station logs are required of amateur stations. Fixed (and portable) 
stations must maintain log book , but must record only contacts involving third- 
party traffic or during which an operator other than the station licensee was at 
the controls. 

ANY EXTRA-CLASS LICENSEE COULD REQUEST PREFERRED CALL , even a two-letter call 
that previously required 25 years as a licensed amateur, under FCC Docket 20092. 
Extra Class licensees would also be permitted to hold as many '’preferred" (one- 
by-three) calls as they had additional stations, although only one two-letter 
call would be permitted. 

ARRL NATIONAL CONVENTION OPENED JULY 19 , and for three days New York's Waldorf 
Astoria resembled the DX pileup on Kingman Reef. Weather was perfect, and show 
management estimates over 4000 attendees showed up. 

Banquet Tickets Were Gone early Saturday afternoon, and commercial exhibitors 
were almost all enthused, as the three exhibit halls were well filled almost all 
the time they were open. Despite the high level of activity in the exhibit halls, 
however, the many forums all attracted substantial support too. 

ARRL Band Plans for 50- and 450-MHz bands were announced at Repeater Forum. 

In brief, 6 meters will be low in, high out, on 20-kHz centers; 450 will be high 
in, low out, on 50-kHz centers. Auxiliary links, ATV and satellite communica¬ 
tions are all accomodated on 450. 

FCC CHAIRMAN RICHARD WILEY provided one of the weekend’s high points with his 
ringing pro-amateur radio speech. Anyone who came with reservations about the 
new chairman's feelings toward the amateur service lost them quickly — he's been 
looking us over pretty closely, and is, for the most part, enthused about what 
he's seen. 

After Reviewing Recent Amateur-Related FCC Activities he touched on amateur 
restructuring (still evolving, and amateur inputs welcome) and Class-E CB (not 
yet decided one way or the other). He and the other FCC staffers then fielded 
questions from the floor: License fees — will probably be reduced, perhaps to 
as low as half the present schedule. 160 meters — should see some restrictions 
lifted soon in some areas as Loran A begins to be phased out. Codeless license 
— very probable part of restructuring, but only above 144 MHz and placed so as 
to offer little disturbance to existing amateur operations. 

IMPORTANT NEW FCC ACTIONS highlighted the FCC Forum. FCC has just issued 
Notices of Proposed Rulemaking which would: lift the restrictions on repeater 
linking ; lift restrictions on repeater crossbanding ; and clarify commemorative 
callsign procedures . 

NEAR RESTRUCTURING OF CB by FCC is provided by three items released July 24. 

Most far-reaching is Docket 20120, a Notice of Proposed Rule Making that greatly 
expands Class D (27-MHz) CB. 27.23 to 27.54 MHz segment would be added, with 
26.96-27.31 to present AM and SSB only on 5-kHz channels! Restrictions on per¬ 
mitted communications would also be eased. This NPRM seems to neatly avoid or at 
least effectively put off action on the 220-MHz Class-E band. Hmmm... 

The Second Shoe Dropped on CB July 24 is Docket 20118, which would prohibit 
the sale, lease, offer for sale or lease, or importation of RF power amplifiers 
capable of amplifying signals in the 20-40 MHz range! The only noteworthy excep¬ 
tion to the ban is for multiband amplifiers specifically designed for amateur use. 

Low-Power CB Handie-Talkies Will Move near 50 MHz if FCC Docket 20119 goes 
through. Commercial hand-held units not requiring operating licenses would be 
moved from 27 MHz to 49.91-49.99 MHz, and would require type acceptance by the FCC. 

W5BWQ OF AUSTIN, TEXAS , is ham radio's most happy fellow, having recently taken 
delivery of a 1974 Chevy Vega, plus a car full of Swan amateur gear including an 
SS-200 Solid-State HF Transceiver and an FM-2XA Two-Meter FM Transceiver. All of 
this was his reward for winning HR's 1974 sweepstakes. Now it's your turn — 
next year. 
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UNSOLICITED 

LETTER 

FROM ONE OF THE ALL-TIME 

GREAT 

OPERATORS... 


The TRITON is 
a total solid state 
HF transceiver 
with new operating 
convenience merged 
with high performance. 

There is nothing 
else like it. 
See it at your 
local dealer or write 
for information and 
other owner’s comments. 


TEIXI-TEC,INC 

SEVIERVIUE. TENNESSEE 37862 


More Details? CHECK-OFF Page 126 
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easy-to-build 

ssb transceiver 


for 1296 MHz 

Complete description 
of a simple 
sideband system 
for the amateur 
23 cm band — 
the same technique 
can be used 
for the other 
uhf bands 



in 

O) 


m 

'c 

h. 

o 


c 

nj 


«T 

c 


>- 

TJ 

C 


00 

o 

at 


The simple microwave ssb system pre¬ 
sented here was used to achieve Northern 
California's first recent two-way ssb com¬ 
munications on 1296 MHz, between 
WA6UAM and K6UQH, on April 14, 
1974.* Aside from any precedent which 
may have been established, the method 
used to transmit and receive microwave 
ssb represents a significant breakthrough 
in that it is simple, straightforward, in¬ 


expensive and readily reproducible by 
any uhf enthusiast. Neither specialized 
tools nor elaborate test equipment is 
required to build this equipment - equip¬ 
ment that provides the capability for 
line-of-sight ssb contacts on the amateur 
23-cm band. 

Fig. 1 shows the scheme generally used 
for the transmission and reception of uhf 
ssb signals. The received signals are 
down-converted in the conventional 
manner into the high-frequency spectrum 
where they are detected by the station 
receiver. Similarly, a high-frequency 
signal generated by the station exciter is 
heterodyned up to uhf, then amplified 
and transmitted. Note the high degree of 
redundancy present in this system. Both 
the transmit and receive converters use a 
mixer and local-oscillator chain, the func¬ 
tion of each being essentially identical to 
its counterpart. 

Assuming the availability of a bilatera 

"Some years ago. K6HCP and W6GDO rar 
successful 1296-MHz ssb schedules, each using i 
2C39 as a simultaneous mixer and LO doubler 
The resulting ssb output was easily copyable, il 
not exactly spectrally pure. Bandpass filter; 
were used to attenuate the undesired product; 
at the antenna. The equipment currently usee 
by WA6UAM and K6UQH, described in thi; 
article, uses diode balanced mixers with injec 
tion at the ultimate LO frequency. This methoc 
of heterodyning produces clean 1296-MHz sst 
without excessive intermodulation products 

Editoi 
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mixer (one which operates equally well in 
both the forward and backward 
directions), the system can be simplified 
as indicated in fig. 2. Obviously, a passive 
mixer must be used in this application. 
Any active device designed to provide 
conversion gain in, say, the up direction. 


of numerous stages of linear amplification 
after the transmit conversion. 

It is evident from fig. 2 that by 
eliminating redundant circuitry, the TR 
switching complexity has increased three¬ 
fold. Assuming that means could be 
found for eliminating the requirements 


fig. 1. System normally used for the trans¬ 
mission and reception of uhf ssb signals. Note 
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the high degree of redundancy. 
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CRYSTAL- CONTROLLED 
LOCAL-OSCILLATOR CHAIN 



cannot function as a down mixer as well. 
Fortunately, singly- and doubly-balanced 
diode mixers function effectively in 
either direction, with only a few dB of 
conversion loss. 

The greatest drawback of the diode 
mixer, so far as transmit conversion is 
concerned, is its limited power-handling 
capability: This normally requires the use 



common local-oscillator chain and balanced 


diode mixer, minimizes circuit redundancy but 
requires three TR relays. 


for separate receive and transmit amplifi¬ 
cation, TR relays K1 and K2 could then 
be eliminated, too. Of course, such dras¬ 
tic simplification would jeopardize both 
the receive sensitivity and transmit 
power. However, depending upon the 
application, these tradeoffs might well be 
justified. Such was the case with the 
1296-MHz station at WA6UAM. 

The details for the Simple 1296-MHz 
Sideband System are shown in fig. 3. 
Equal emphasis was placed on simplifying 
the system to its minimum required 
content, and optimizing each sub- 
assembly to provide reliable communica¬ 
tions over a reasonable range. Free-space 
loss and receiver noise calculations indi¬ 
cate that ssb communications between 
two such stations would be practical to 
distances of at least 100 miles (160 km). 

Note the total elimination of TR 
relays and feedlines (and their resultant 
losses) in the microwave portion of this 
system. This is accomplished by mount¬ 
ing the mixer, filter and LO chain directly 
at the antenna (readily accomplished, as 
these modules are both lightweight and 
relatively small), and pumping only 
28-MHz energy (plus 12 Vdc for the local 
oscillator) up and down the tower. The rf 
modules and antenna might even be 
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combined into a single physical unit, as 
shown in fig. 4. 

mixer 

So far as design tradeoffs are concern¬ 
ed, the mixer is, by far, the most critical 
component of the Simple Sideband 
System. To obtain a reasonable receive 
noise figure, low conversion loss is of 
paramount importance. At the same time 
usable transmit rf levels dictate high 
power-handling capabilities. As will be 
shown in a minute, these two criteria 
tend to be mutually exclusive. With 
readily available Schottky-barrier (hot- 
carrier) diodes in a balanced mixer, the 
system seems to optimize at about 6-dB 
conversion loss, with 3 mW of usable 
output power. Don't scoff at these seem¬ 
ingly restrictive figures. Calculations (see 
page 21) will show that this type of 
performance is more than satisfactory for 
communications to the edge of the visual 
horizon, and perhaps beyond. 

Several reproducible uhf balanced 
mixers have been published recently. 
i, 2 ,3,4 The balanced mixer presented 
here is based upon a design developed by 
W6FZJ, and currently used by him on 
2304 MHz. Versions for 1296 MHz have 
been built by both WA6UAM and 
WB6JNN, and provide a considerable 
improvement over the single-diode 
trough-line or interdigital designs fre¬ 
quently used by amateurs in uhf trans¬ 
mitting and receiving converters. An 
improved version of the W6FZJ mixer, 
which uses a commercially available balun 
to match the rf port of the mixer to the 
50-ohm transmission line, will also be 
described. 

Whatever mixer design is chosen, the 
diodes you select will determine its con¬ 
version loss and power-handling 
capability. One high-power, low-cost de¬ 
vice is the Hewlett-Packard 5082-2817.* 

'Hewlett-Packard 5082-2817 hot-carrier diodes 
are available in small quantities for $1.50 each 
from any Hewlett-Packard sales office. Matched 
pairs (5082-2818, $3.25), and matched quads 
(5082-2819, $7.00) are also available. If you 
can’t find a Hewlett-Packard sales office in the 
Yellow Pages, write to Hewlett-Packard, 1101 
Embarcadero Road, Palo Alto, California 94303. 

io GS September 1974 


These diodes have a burnout rating of 
4.5-watts peak, or 1-watt CW, and are 
capable of conversion efficiencies of 
better than -5 dB. 

practical mixer circuit 

The complete 1296-MHz mixer shown 
in fig. 5 uses hybrid construction (dis¬ 
crete components on etched micro¬ 
stripline), making duplication relatively 
straightforward for anyone with access to 
PC board fabrication facilities. Given 
sufficient time and patience, you can 
even "etch" your substrate with an 
Exacto knife and straightedge. At least 
four such manual efforts have been com¬ 
pleted to date, and performance is equal 
in all respects to photochemically pro¬ 
duced versions. 

The equivalent circuit shown in fig. 6 
will help to clarify the operation of the 
mixer. Rf energy injected into the delta 
(A) port is transformed by the balun so 
that there is a 180° phase difference 
between the signals applied to the two 
diodes. The diodes are effectively in series 
and of like polarity so that the applied rf 
simultaneously biases both diodes on and 
then off, for alternate half-cycles. 



EXCITER 


fig. 3. The Simple Sideband System, shown 
here, has been reduced to its ultimate simplicity 
but can still provide beyond-the-horizon com¬ 
munications when used with a high-gain 
antenna. 




Rf energy applied to the sigma (2) 
input is transmitted down a quarter- 
wavelength, two-way power divider 
(which looks like a tuning fork) so that 
the signals it applies to the two diodes 
appear in phase. Since the diodes are in 
reverse polarity with respect to their bias 
return (common junction), this rf is 
applied to the two diodes out of phase. 
The simultaneous application of in- and 
out-of-phase rf signals to the diode pair 
results in a signal at their junction com¬ 
posed of the rf applied to the sigma (2) 
port, chopped at the rate of the rf applied 
to the delta (A) port. This complex 
repeating waveform can be shown by 
Fourier analysis to contain components 
of the sigma frequency, the delta fre¬ 
quency, their sum and their difference. 
Mixing, by the traditional definition, has 
occurred. The circuitry shown to the right 
of the diodes in fig. 6 serves the purposes 
of signal conditioning (filtering out all 
but the difference-frequency com¬ 
ponent), dc bias return and a means of 
measuring diode bias current. 

The most significant advantage of the 
balanced mixer over a single-ended design 
is that rf injected into the delta port is 
isolated from the sigma port, and vice- 
versa. To see how this is accomplished, 
consider a balanced signal applied to the 
two diodes through the delta port. In 
addition to feeding the diodes, this signal 
is shunted by the sigma port's power 
divider. Note that the power divider 
appears to this signal as a balanced 
transmission line shorted at the load end. 
Since this transmission line is a quarter- 
wavelength long at the delta frequency 
(assuming the delta and sigma signals are 
close in frequency), it transforms the 
short to an open, and the sigma port is 
effectively nonexistent so far as the delta 
signal is concerned. 

Conversely, rf injected into the sigma 
port divides down the power divider, and 
appears to the diodes as two signals, equal 
in amplitude and phase. Looking toward 
delta, these two signals are cancelled in 
the balun and, thus, never reach the delta 
port. 


It should be noted that single-balanced 
mixers provide no isolation whatever 
between the i-f port and either the delta 
or sigma port. Hence, filtering is required 
to remove the higher-frequency com¬ 
ponents from the i-f. Such filtering is 
accomplished in the hybrid balanced 
mixer by virtue of stubs at the i-f side of 
each diode, a quarter-wavelength long at 
1296 MHz and open at the far end. These 



fig. 4. Antenna-mounted transceive converter. 
With this arrangement, using the system of fig. 
3, only 28-MHz energy must be run down the 
tower to the operating room. 

quarter-wavelength sections ground out 
the i-f port to energy near 1296 MHz. 

Derivation of the balun used in the 
hybrid balanced mixer is shown in fig. 7. 
Fig. 7A is a coaxial balun frequently used 
in antenna work. In fig. 7B, the same 
balun is straightened out to improve 
symmetry. Note that a common ground is 
still required between the far end of the 
stub and a point one quarter-wavelength 
back on the feedline. This ground is 
frequently accomplished by connecting 
to the walls of the half-wave-long box in 
which the balun is built. In the case of 
the hybrid balanced mixer, the return is 
to a ground plane, on the opposite side of 
a substrate to which the balun is 
attached. 

Both bandwidth and balance may be 
improved by modifying the in-line balun 
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wound on 0.050" (1.5 mm) diam¬ 

L3,L4 

3 8-ohm micro-stripline, 0.25" 
(6.5 mm) wide, 1-7/16" (36.5 


eter form or ferrite beads on leads 

of Cl and C2 


mm) long 

RFC3,RFC4 

22/iH 


fig. 5. This high-perf ormance 1296-MHz balanced mixer uses etched 1/16" (1.5 mm) thick 
Teflon-fiberglass printed-circuit board and a coaxial balun. Full-size printed-circuit layout is shown 
in fig. 8. An equivalent circuit of this mixer, illustrating circuit operation, is given in fig. 6. 


of fig. 7B as shown in fig. 7C. In this 
version the stub is a piece of coax 
identical to the original feedline. The 
center connector of the feeder is now 
connected to the center conductor, rather 
than to the shield of the stub. At the far 
end of the stub the center conductor is 
open. A quarter-wavelength toward the 
source (at the junction of the feeder and 
the stub) this open is transformed to a 
short, and rf sees the center conductor of 
the stub as being continuous with the 
shield. Therefore, the circuit at fig. 7C is 


electrically identical to that of fig. 7B, 
but with improved physical symmetry. 
Balanced output is taken from the same 
point as before. 

Note that at the far end of the stub 
the center conductor must be open, and 
the shield grounded. Again the balun may 
be constructed upon a substrate, with 
return through it to a groundplane. 

The balun used in the 1296-MHz 
mixer is made from a single piece of 
UT-141 type semirigid coax (50-ohms, 
Teflon dielectric, 0.141-inch [3.5-mm] 
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DC BLOCK AND 
LOW PASS FILTER BIAS RETURN 


some areas, totally unobtainable). The 
use of fiberglass-epoxy board, though it 
would increase losses slightly, would 
bring this type of equipment within reach 
of many experimenters who might other¬ 
wise be deterred. Of course, a glass-epoxy 
substrate is incompatible with the 
UT-141 coax balun because of the widely 
different velocities of propagation of the 
two mediums. In order to develop a 
1296-MHz balanced mixer on glass-epoxy 
board, a different method of unbalanced- 
to balanced transformation is required. 
OD). Correcting for velocity factor, the Anzac Electronics manufactures an 

quarter-wavelength sections are each appropriate balun of moderate cost, 

1-11/16-inches (43-mm) long. Judicious excellent electrical performance and small 

use of an Exacto knife and small tubing physical size which frees the mixer design 

cutter will aid in the removal of 1/16-inch from restrictions as to substrate 

(1.5-mm) of the outer conductor at the material.* Mixers built on 1/16-inch 

junction of the feeder and the stub. Since (1.5-mm) G-10 double-clad PC board 

no physical connection must be made to using the Anzac balun exhibited 

the center conductor at this junction, the improved matching at the rf port, an 

Teflon dielectric should not be disturbed. effect which more than offsets any addi- 

Allow a short length of center conductor tional losses in the glass-epoxy dielectric, 

to extend beyond the quarter-wavelength A schematic of the improved 1.3 GHz 

section comprising the feeder coax. This balanced mixer using the commercial 

will be attached to the center pin of the balun is shown in fig. 9. Note that pins 1, 

delta port's coax connector. 3 and 5 of the balun must be grounded 

The mixer's substrate is etched on one through the substrate to the groundplane. 

side of a 1/16-inch (1.5-mm) thick, When mounting the balun, do not allow 

double-sided, 1 ounce, copper-clad, its case to short out the striplines of L2. 

Teflon-fiberglass PC board. Do not use 
fiberglass-epoxy board, as its dielectric 
constant is not correct for the dimensions 
provided in fig. 5. The use of Teflon PC 
board is necessary in this design so that 
the velocity of propagation (and hence 
the electrical wavelength) of the striplines 
will approximate that of the coax balun. 

The full-sized PC layout is shown in fig. 

8. All micro-striplines must be opposite a 
groundplane (the other unetched side of 
the double-sided board). 

Although Teflon PC board makes an 
excellent substrate for micro-striplines at 
1.3 GHz, it is quite expensive (and in 

"Anzac model TP-101, 500 kHz to 1.5 GHz, 

50-ohms balanced to 50-ohms unbalanced 
transformer with midband insertion loss of 0.4 construction of the doubly-balanced mixer of 
dB maximum and vswr 1.6:1 maximum, $15.50 fig. s, showing installation of the coaxial balun. 
in single quantities from Anzac Electronics, 39 Capacitors Cl and C2 can be seen between the 
Green Street, Waltham, Massachusetts 02154. two feedthrough capacitors. 
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Full-size artwork for a mixer board on 
1/16-inch (1.5-mm) G-10 PC board (e = 
4.8) is provided in fig. 10. Either of these 
two balanced-mixer designs (fig. 5 or fig. 
9) will provide satisfactory performance in 
the Simple Sideband System for 1296 
MHz. 

output power - noise figure tradeoff 

To avoid excessive intermodulation 
distortion in the transmit mode, it is 
desirable to inject into the i-f port a signal 
level at or below the mixer's 1-dB com¬ 
pression point. This is the level beyond 
which incremental increases in input 
power result in an ever-diminishing 
increase in output power. Such a situa¬ 
tion typically occurs with i-f injection 
5-dB below the local-oscillator signal 
level. 

Due to the ready availability of any 
desired signal level at 28 MHz, the i-f 
injection level is not considered a limiting 
factor in system design. The following 
discussion assumes the use of the opti¬ 
mum i-f injection level in the transmit 
mode; that is, 5-dB below whatever LO 
insertion is applied. 

In the transmit mode the usable out¬ 
put power is equal to the i-f injection 
level minus the mixer's conversion loss, 
L c . For operation at the 1-dB compres¬ 
sion point, this relationship can be ex¬ 
pressed as 

Pout = Plo (dBm) ~ ^ dB ” L c 

This formula implies that the system 
power output continues to improve for 
increases in LO injection. This would be 
true were it not for the fact that conver¬ 
sion loss does not remain constant for all 
levels of LO injection. Fig. 11 demon¬ 
strates the variation in conversion loss, as 
well as optimum power output, as a 
function of LO injection level for a 
typical microwave diode balanced mixer. 
Note that optimum conversion loss 
occurs at an LO injection level of around 
+8 dBm. 

Beyond this point, though conversion 
efficiency degrades, output power con- 
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tinues to increase. Indeed, within the 
power restriction of the HP 5082-2817 
diodes, it is possible to obtain about 16 
mW of clean output power. However, 
recall that the Simple Sideband System 
uses the same mixer and local-oscillator 
chain for both transmit and receive. Any 


CENTER CONDUCTOR 
r-OPEN 



© © © 


fig. 7. Derivation of the coaxial balun used in 
the balanced mixer of fig. 5. Conventional 
balun in (A) has been straightened out in (B) to 
improve symmetry. Balun in (C) is identical, 
electrically, to the circuit in (B) but symmetry 
has been further improved. 

decrease in mixer conversion efficiency 
will degrade receive noise figure accord¬ 
ingly. Beyond +10 dBm of LO injection, 
transmitter power is gained only at the 
expense of receiver noise figure. 

The break-even point occurs at an LO 
power of +16 dBm. Beyond this level, 
each dB of increase in transmitter output 
results in one dB of receiver degradation. 
Thus, the Simple Sideband System 
optimizes at 6-dB conversion loss, 40-mW 
of LO injection, 12.6-mW of i-f drive and 
3-mW of output power. The tradeoff 
involved in determining this optimum 
performance point is illustrated by the 
Pout + l- c curve of fig. 11. The sum of 
conversion loss and output power is used 
as a figure of merit for communications 
between two identical systems. This sum 





represents the output power available at 
the i-f port of a receive mixer which is 
driven by an identical transmit mixer 
operating at the 1-dB compression point. 
Note that as local-oscillator power is 
increased, a knee is reached beyond 
which additional power will serve no 


passband. The actual transmitter output 
power, after the filter, will thus be 

+7.8dBm-3.0dB-0.5dB=4.3dBm=2.7mW 

Note that the filter will also eliminate 
receiver image noise, as well as blocking 
those out-of-band signals which might 



fig. 8. Full-size printed-circuit layout for the balanced mixer of fig. S. Material is 1/16” (1.5 mm) 
thick, d ouble-sided Teflon-fiberglass circuit board. 


useful purpose. Thus it is desirable to 
operate the system at the knee of this 
curve, which I call the transceive figure of 
merit curve. 

bandpass filter 

With 40 mW of LO injection in the 
transmit mode, and using the balanced 
mixer described above, a mixer output 
power of 6 mW is indicated on a power 
meter. It must be remembered that this 
signal represents both the desired output 
signal (LO + i-f) and the image (LO - i-f). 
A bandpass filter with sufficient skirt 
selectivity to reject the image will also 
have about 0.5-dB insertion loss in the 


otherwise enter the mixer and cause 
cross-modulation distortion and interfer¬ 
ence. Of course, filter insertion loss must 
be added to mixer conversion loss and i-f 
noise figure when determining receive 
converter performance. 

Physically, the bandpass filter can be a 
half- or quarter-wavelength coaxial 
resonator, or a trough-line cavity such as 
has been used in previous 1296-MHz 
receiving converters. Coupling in and out 
can be accomplished by means of links, 
loops, taps, capacitors or even the coaxial 
matching scheme used by K6UQH in his 
latest converters. 5 In the interest of 
avoiding multiple responses, a similar 
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filter at the output of the LO chain may 
prove desirable. 

local-oscillator chain 

The key criteria here are stability and 
spectral purity. For maximum stability it 
is advisable to invest in the best possible 
low-temperature coefficient crystal you 
can afford.* An additional ten dollars 
invested in a quality crystal can do much 


provide minimum crystal feedback 
consistent with ready starting, and should 
of course be buffered. 

Spectral considerations dictate very 
careful selection of the multiplication 
scheme used to reach the desired injec¬ 
tion frequency. High-order multiplication 
in a single stage is out, as the resultant 
harmonic comb requires extensive filter¬ 
ing. W6FZJ, whose success on both 



C1,C2 

0.01 /IF disc ceramic 

C3,C4 

1000-pF feedthrough 

CR1, 

hot-carrier diodes (H-P 5082-2818) 

CR2 


L1,L3 

50-ohm micro-stripline, 0.10" (2.5 
mm) wide, any length 

L2 

75-ohm micro-stripline, 0.045" (1.0 
mm) wide, 1.24” (31.5 mm) long 


(along center) 


L4,L5 

25-ohm micro-stripline, 0.30" (7.5 
mm) wide, 1.14" (29 mm) long 

R1,R2 

10-ohm, V4-watt carbon composition 
resistor 

RFC 1, 

RFC2 

2" (51 mm) no. 32 wire, close wound 
on 0.050" (1.5 mm) form or ferrite 
beads on leads of Cl and C2 

RFC3, 

RFC4 

22 jUH 


fig. 3. Improved 1296-MHz balanced mixer uses commercial balun and double-clad epoxy circuit 
board. Full-size printed-circuit layout is provided in fig. 10. 


to alleviate slight frequency drift which 
(when multiplied into the microwave 
region) can make ssb transmission and 
reception a running battle between your 
right hand and the tuning dial. The 
oscillator circuit should be designed to 

‘The Croven C180DBX-00 5th-overtone crystal 
is highly recommended This series-resonant, 
HC-18/U crystal has a calibration tolerance of 
±10 ppm and temperature tolerance of ±5 ppm 
from 15° to 35° C. $12.00 in single quantities, 
or $8.00 each for two or more crystals of the 
same frequency. Write to Croven Ltd., 500 
Beech Street, Whitby, Ontario, Canada. 


432-MHz EME and 2304-MHz tropo- 
scatter speaks well for his expertise in 
such matters, recommends doubling in 
every stage of any LO multiplier. If the 
starting frequency (the crystal-oscillator 
stage) is in the 70- to 125-MHz region, 
any spurious responses present after 
repeated doubling will be sufficiently 
separated in frequency to be easily 
filtered. 

The balanced mixer used at WA6UAM 
receives 40-mW of LO injection. Obtain¬ 
ing this power level at 1200 MHz is 
relatively simple with today's low-cost 
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uhf transistors. Stability will be enhanced 
by designing the second stage of the LO 
chain (buffer) for 100-mW output, and 
running succeeding doublers at or close to 
unity gain. Resistive 3-dB pads between 
stages will alleviate excessive drive and 
provide impedance matching. 

When designing active frequency 
doublers, recall that second-harmonic 
generation is enhanced by a collector 


the Simple Sideband System could be 
duplicated without the use of specialized 
test equipment. In the case of the LO 
chain, alignment can be accomplished and 
injection measured by merely monitoring 
the diode current of the balanced mixer. 

local-oscillator circuits 

The primary advantage of the modular 
system which I use is the ease with which 



Construction of the doubly-balanced mixer using the Anzac TP-1 Ot balun. 


conduction angle of 180°. This condition 
is easily met by grounded-base, zero-bias 
operation. Fortunately, this is also prob¬ 
ably the simplest frequency-multiplier cir¬ 
cuit to drive and adjust. Incidentally, it 
was stated earlier that the components of 


substitutions can be made, and perform¬ 
ance of various circuits compared. The 
Simple Sideband System has already 
worn three different LO chains; no doubt 
others will be attempted in the future. 
The block diagram of fig. 12 shows what 



1296-MHi MIXER WA6UAM 


fig. 10. Full-size printed-circuit layout for the improved 1296-MHz mixer. Board is 1/16” (1.5 mm) 
thick, double-clad 1-ounce copper G-10 fiberglass-epoxy circuit board. 
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has thus far proved the most workable 
compromise between stability and 
spectral purity on the one hand, and low 
cost, simplicity and ease of alignment on 
the other. 

However, this LO chain violates a 
number of the ideal design principles 
outlined above. For example, the purist 
will want the last multiplier to double 
rather than triple, and would probably 
use an active device rather than a diode. 
The decision to go with a diode multiplier 
was based primarily on the cost of 1.3 
GHz transistors at the required power 
level. Tripling was used here because of 
the greater ease of generating a high level 
of power at 422 MHz, as compared to 
630 MHz. The common-base configura- | 
tion, although simple, was abandoned in s 
the lower-level stages in deference to the ? 
greater gains available from common- g 
emitter circuits. t 

The active multipliers are all operated I 
at a low power level as a concession to 
stability, with the two 422-MHz power 
amplifiers providing plenty of drive to the 
tripler. Considering the low conversion 
efficiency of the diode tripler circuit, a 
high drive level is a must. 

The low-level stages shown in fig. 13 
were designed by W6FZJ for use in a 
432-MHz receiving converter, and 
published in his 432 Newsletter. Except 
for the crystal frequency and the number 
of turns on two inductors, his original 
circuit is unchanged when used in the 
1296-MHz LO chain. Copies of the 
original circuit have been successfully 
built by a number of San Francisco area 
432-MHz enthusiasts, and spectrum 
analyzer tests prove the W6FZJ design to 
be superior to any of my own attempts to 
date. 

Since the tripler which raises the injec¬ 
tion frequency to 1267 MHz exhibits 
about 10-dB conversion loss,* a half-watt 
of drive is necessary at 422 MHz to 
achieve the desired 40-mW of LO injec- 

'Greater tripler efficiency is possible through 
the use of an idler circuit, a technique avoided 
by the author in the interest of simplicity. 


tion. This is accomplished by applying 
the 10-mW output of the low-level LO 
module to two stages of power amplifica¬ 
tion, operating at 10- and 7-dB of gain, 
respectively. The 2N3866s were selected 
because of their low cost and ready 



O 44 +S *12 +I6 +20 +24 +26 

LO POWER (dBm) 


fig. 11. Balanced mixer conversion loss, output 
power at the 1-dB compression point and their 
sum (transceive figure of merit) for a typical 
microwave balanced mixer, all as a function of 
local-oscillator injection level. The transceive 
figure of merit represents the i-f output power 
available from a receive mixer driven directly 
by the output of an identical transmit mixer. 


availability from a number of mail-order 
surplus component dealers. 

The power amplifier circuits are shown 
in fig. 14. Care should be taken to closely 
duplicate the input and output tank 
circuits unless a spectrum analyzer is 
available, as adequate spectral purity 
occurs when these particular circuits are 
tuned for maximum indicated output. 

The slab inductors in the collector 
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circuits provide high output Q, and the 
pi-network filter (C8, L3, C9) feeding the 
second stage tends to suppress any har¬ 
monics generated by the first. The first 
2N3866 in biased to class AB for increas¬ 
ed gain; the second stage is run in class C 


tributed constants. Design of the poles 
was accomplished as follows; It was 
desired that the filter resonate with the 
tuning capacitors (C2, C3) at midrange, 
or 1.5 pF. Assuming an additional 0.5 pF 
of stray and coupling capacitance, the 



fig. 12. Block diagram of the 
local-oscillator chain used with 
the Simple Sideband System 
for 1296 MHz. Each of the 
individual sections is built into 
a small module; these are con¬ 
nected together with mini¬ 
ature 50-ohm coaxial cable. 


POWER 




4 OmW 


1267.2 MHz 
TV MIXER 



for improved collector efficiency. If the 
stages are built separately, each can be 
tuned for maximum power into a 50-ohm 
load. 

The diode tripler and filter assembly 
was first built in the popular trough-line 
configuration. Later, an interdigital filter 
was attempted. In both cases perform¬ 
ance was satisfactory. However, the con¬ 
struction process required extensive 
metalworking. As many amateurs avoid 
projects which involve bending sheet 
metal or cutting brass tubing, I decided to 
reduce the tripler/filter to a PC board. 
The result is shown schematically in 
fig. 15. 

Rf energy from the 422-MHz power 
amplifier, fig. 15, is applied to CR1, a GE 
1N4154 high-speed switching diode 
through an L-network (LI, Cl) similar to 
that used by K6UQH in his trough-line 
multiplier/mixers. The harmonic comb 
developed at the output of the diode is 
applied to a two-pole resonator (L2, C2, 
L3, C3) which blocks all but the 
1267-MHz component. 

The filter combines lumped and dis- 


capacitive reactance of 2 pF at 1267 MHz 
is 62.8 ohms. To resonate this circuit the 
inductors (L2, L3) must exhibit the same 
reactance at the frequency of interest. A 
shorted micro-stripline can be used as an 
inductor, its reactance determined both 
by characteristic impedance (width) and 
phase angle (length) as given by the 
relationship 

6 = arctan y— 

where 9 represents wavelength of the 
stripline in degrees. To convert to frac¬ 
tions of a wavelength, divide 6 by 360°. 
Thus, for 62.8-ohm inductive reactance 
with an arbitrarily selected stripline 
characteristic impedance of 25 ohms, 

9 arctan = 68.3° =0.19 wavelength 

A 25-ohm micro-stripline on 1/16-inch 
(1.5-mm) G10 PC board is 0.3-inch 
(7.5-mm) wide. The 0.19 wavelength at 
1267 MHz (correcting both for velocity 
factor and width-to-height ratio) is 0.865 
inch (22 mm). 
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C6.C15 

20-pF trimmer (JFD DJV 300) 

C8 

50-pF trimmer (JFD DVJ 305) 

C9.C22 

10-pF trimmer (JFD DVJ 302) 

C14.C19, 

6-pF trimmer (JFD DVJ 301) 

C21 


C20 

0.5-pF ceramic (two 1-pF capaci¬ 
tors in series) 

LI 

10 turns no. 28 on Micrometals 
T-25-13 toroid core 


L3 12 turns no. 28 on Micrometals 

T-25-13 toroid core 

L4 6 turns no. 24, close wound on 

0.1" (2.5 mm) diameter form 
L5,L6 lVz turn no. 22, 1/8” (3 mm) 

diameter, 1/4” (6 mm) long 
RFC1 0.39 fJLH miniature inductor 

(Nytronics Deci-Ductor) 

Y1 5th overtone crystal, series reso¬ 

nant, HC-18/U holder, 105.600 
MHz for 28.8-MHz i-f 
by Joe Reisert, W6FZJ. 


L2 4 turns no. 28 on cold end of LI 

fig. 13. Crystal-controlled local oscillator circuit, based on a design 


Matching the resonators to the rela¬ 
tively low impedances of the diode and 
the output transmission line can be 
accomplished by tapping up on the 
micro-striplines the required distance 
above ground. Although formulas exist 
for approximating the required tap posi¬ 
tion, matching in the circuit shown was 
determined empirically. 

An important (and often neglected) 
consideration in diode multipliers is bias 
current. Resistor R1 in fig. 15 enables the 
diode current to be varied over a wide 
range. Remember that diode current will 
affect conduction angle, which should 
be 120° to maximize third-harmonic 
generation. 

transmit i-f attenuator 

Proper operation of balanced mixers 
requires that each port be terminated in 
its characteristic impedance (usually 50 
ohms). Most methods used to sample a 
low-level ssb signal from a high-frequency 
transmitter would result in a horrendous 
impedance mismatch at the mixer's i-f 
port. As 12.6-mW of sideband injection is 


desired, one recommended method of 
assuring i-f impedance matching is to run 
about one watt of ssb into a 20-dB 
resistive pi-or T-pad at the mixer's i-f port. 
Since the attenuation pad will provide the 
proper termination to the mixer, the 
method of coupling out of the station 
transmitter has no effect on the mixer's 
operation. 

i-f amplifier 

The noise figure of a receiving con¬ 
verter without pre-conversion gain is the 



Spectrum output of the 1267.2-MHz local- 
oscillator chain when tuned for maximum 
mixer diode current. The 422- and 2112-MHz 
spurs are down 32 dB, the 1689-MHz spur is 
down 38 dB and the 844-MHz spur is down SO 
dB. 
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*I2VDC 

Cl 3-35 pF trimmer 

C2 8-60 pF trimmer 


C6-C11 10-pF concentric piston trimmers 

LI 2 turns no. 18, wound on 1/4” (6 

mm) mandrel, 1/8” (3 mm) long 
L2,L4 brass strip, 0.5" (12.5 mm) wide, 

1.5” (38 mm) long, mounted 
1/8” (3 mm) above ground plane 
L3 2 turns 1/8” (3 mm) wide brass 

strip, 0.1” (2.5 mm) diameter, 
0.5” (12.5 mm) long 

fig. 14. The two 422-MHz power amplifiers 
provide one-half watt output. The first stage, 
Q1, provides 10-dB gain, while the second 
stage, Q2, provides 7-dB gain. 

sum of the feedline and TR relay losses 
(if any), input filter insertion loss, mixer 
conversion loss and i-f amplifier noise 
figure. For the system presented here the 
noise contribution of these stages prior to 
the i-f amplifier is less than 6.5 dB. 
Feeding the output of the mixer into a 
high-frequency ssb receiver would, how¬ 
ever, result in a system noise figure 
approaching 20 dB. Many amateurs are 
surprised to learn that the noise figure of 
even a high quality commercial communi¬ 
cations receiver is seldom below 10 or 15 
dB. In the high-frequency spectrum the 


level of man-made and atmospheric noise 
exceeds that of receiver noise by several 
orders of magnitude, so noise figure, per 
se, is not usually a significant considera¬ 
tion in high-frequency receiver design. Of 
course, such is not the case in the 
microwave region. To achieve a reason¬ 
able noise figure in any uhf converter, a 
low-noise i-f amplifier must be used to 
mask the following receiver noise. 

Numerous circuits have been described 
in the past which will yield reasonable 
gain at 28 MHz with a noise figure under 
1 dB. WB6NMT, known for his pioneer¬ 
ing efforts in 220-MHz EME, uses neutral¬ 
ized fets, while W6FZJ favors a dual-gate 
mosfet following the mixer. An appealing 
circuit by W9PRZ uses a dual jfet in a 
cascode configuration and is described in 
a Siliconix applications note.6 

system performance calculations 

It remains to be shown that the simple 
microwave ssb system described here 
lends itself to satisfactory communica¬ 
tions over reasonable distances (my ex¬ 
perience shows the following calcula¬ 
tions to be somewhat on the conservative 
side). The overall noise figure of the 
receive system is the sum of filter loss 
(0.5 dB), mixer conversion loss (6 dB) 
and i-f noise figure (1 dB). Thus, a receive 
noise figure of 7.5 dB is assumed. With 
the 2.1-kHz i-f bandpass of a good side¬ 
band receiver, the graph of fig. 16 indi¬ 
cates the receive sensitivity to be about 
-133 dBm. 

Good intelligibility on single sideband 
requires a 6-dB signal-to-noise ratio. 
Allowing a 10-dB signal-to-noise ratio for 
good measure, the receiver requires a 
-123 dB signal. At +4.3 dBm of trans¬ 
mitter power, given 10-dB of antenna 
gain at each end, and allowing 5-dB of 
additional loss for antenna aiming errors, 
the permissible path attenuation between 
transmit and receive stations is 142.3 dB. 
The free-space loss formula is 7 

L F s = 36.6 + 20 logxo frvu-u 

+ 20 log 10 d m „es 
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Cl 1-10 pF concentric piston trimmer 

C2,C3 0.3-3 pF concentric piston trimmer 

C4 

CR1 1N41S4 high-speed switching diode 

LI 2 turns no. 20, 0.1” (2.5 mm) diam¬ 

eter, 0.25” (6 mm) long 

L2 micro-stripline, 0.3" (7.5 mm) wide, 

0.865” (22 mm) long, grounded at 
bottom, tapped 0.20" (5 mm) from 
ground end 

L3 Same as L2 but tapped 0.25" (6 mm) 

from ground end 

L4 50-ohm micro-stripline,0.1" (2.5 mm) 

wide, any length 
R1 20k, 10-turn trimpot 

fig. 15. The 422- to 1267-MHz diode tripler is 
built on 1/16” (1.5 mm) double-clad, glass 
epoxy circuit board. 

which can be rewritten to solve for 
distance at 1296 MHz 

logjo d m ties = (L FS - 98.851/20 

Given 142.3 dB of permissible free-space 
loss, an HP-35 calculator yields 

d(maximum) = 161 miles (259 km) 

Amateurs who have operated simple 
equipment in the 23-cm band find it 
difficult to believe that a 161-mile path is 
possible with only 3-mW of output 
power. After all, they reason, that's 
greater than the APX-6's range, and 
those have 3-watts output. It should be 
remembered, however, that directly- 
modulated oscillators tend to be 
extremely unstable, and that reception of 
their emissions requires a wideband 
receiver. The APX-6 i-f strip is about 
5-MHz wide and bandwidth has a serious 


impact on receiver sensitivity. Fig. 16 
indicates a deterioration in receiver sensi¬ 
tivity of 10 dBm for each tenfold increase 
in i-f bandwidth. This more than offsets 
any path increase afforded by the greater 
power of the APX-6 or similar equip¬ 
ment. 

direct conversion 

If simplicity is the goal, there is 
practically no limit to the evolutionary 
process. This last step occurred almost by 
accident, while developing test equipment 
for 1296 MHz. A weak-signal source was 
built for 1296.00 MHz to permit calibra¬ 
tion and receiver testing. Since a few 
milliwatts of stable power was desired, I 
used the same techniques as I used for 
building the converter local oscillator. 
Later a key was added, and the signal 
source used for on-the-air CW contacts 
over a limited range. 

Eventually, a means for monitoring 
transmit quality from the ssb converter 
was desired. An antenna and tuned cavity 
feeding a diode detector and audio am¬ 
plifier produced the characteristic ssb 
"Donald Duck" squawk in a speaker. 
However, for high-quality signal monitor¬ 
ing a ssb converter was required. By using 
the 1296.0-MHz signal source developed 
earlier, driving a balanced mixer with its 
i-f port feeding an audio amplifier, a 
direct-conversion receiver was built. If the 



fig. 1$. Receiver noise figure vs sensitivity for 
various receiver bandwidths. 
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transmitter (suppressed) carrier frequency 
and the receiver LO frequency are the 
same, the difference frequency at the i-f 
port of the mixer will be audio sidebands. 
No input filter is required because the 
image is merely the other sideband — and 
at 1296 MHz QRM is hardly a problem 
yet. 

If a direct-conversion double-sideband 
receiver will work, there's no reason to 
expect otherwise for direct double¬ 
sideband generation. Indeed, when audio 
was applied at the i-f of the balanced 
mixer, sidebands around 1296.0 MHz 
appeared at the rf port. Though extreme¬ 
ly low power, the signals could be copied 
in a sensitive receiver at a range of about 
a mile. 

The resulting direct-conversion 
double-sideband transceiver is shown in 
fig. 17. Though primarily a lab accessory 
and demonstration rig, it provides reliable 
communications over moderate distances. 
It is simple in the extreme, and suggests 
the possibility of microwave double¬ 
sideband walkie-talkies. The concept may 
even work at greater power levels than 
the few microwatts attempted to date. 
Certainly there's no more basic a way to 
produce a microwave sideband station. 

conclusion 

The primary advantage of ssb in the 
microwave spectrum, as anywhere else, is 
in the significant increase in receiver 
sensitivity resulting from the narrow 
bandwidth which is required. The only 
limiting factor is stability, a criterion 
which can be readily achieved by judi¬ 
cious application of good engineering 
practice to the design and construction of 
local-oscillator chains. The design trade¬ 
offs presented here make microwave ssb 
feasible over considerable distances, while 
requiring a minimum of specialized skills, 
equipment or technique. 
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miniaturized 


communications receiver 

circuit artwork. Unfortunately, the origi¬ 
nal receiver contained some odd-ball com¬ 
ponents, and the board layout went the 
way of all trash during the year that 
passed between submission and publica¬ 
tion, so I had to play the heavy and turn 
down most requests. As time went on and 
similar letters arrived, even a year later, I 
decided to do it all over again as a real 
construction article. 

the homebrew art 

If you are planning to skip this part, 
do so at your own risk because I may 
throw in a few clinkers during the con¬ 
struction phase that will cause untold 
agony for those who skip ahead. 

Obtaining needed parts is probably the 
most annoying problem plaguing the do- 
it-yourself fan. Having an up-to-date li¬ 
brary of standard and surplus catalogs 
does not even guarantee success. Even a 
calm, logical, well-ordered person can be 
reduced to a shattered, babbling hulk as a 
result of unsuccessful forays into the 
electronics marketplace. That's probably 
why kits have become so popular. For the 
intrepid craftsman, however, this may not 
be a practical answer since the manufac¬ 
turers don't always kit what you want to 
build. To overcome these roadblocks, 
ingenuity and improvisation become the 
key factors in maintaining mental health 
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This article has to do with the art of 
homebrewing your own communications 
gear — the specific application is a minia¬ 
ture communications receiver. It was in¬ 
spired by the huge packet of mail I 
received following publication of my ar¬ 
ticle extolling the virtues of the LM373 
1C manufactured by National Semicon¬ 
ductor. 1 Most of the letters contained 
requests for additional construction de¬ 
tails, parts information and printed- 
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and ensuring completion of a cherished 
project. 

Aside from improvising in the parts 
department, miniaturization is generally 
best implemented by using printed-circuit 
construction. It is in this area that 
thoughtful layout is all important. With¬ 
out carrying the shrinking process too far, 
a nicely balanced design has been achiev¬ 
ed in this receiver without overcrowding 
or requiring fussy assembly techniques. 
The principal factor that limits size in this 
project is panel space. There is no sense in 
shrinking the receiver to postage stamp 
size if you need ten times that much 
space for the essential front-panel con¬ 
trols. 

Integrated circuits are now a way of 
life and often provide the only means by 
which ten pounds of circuitry can be 
squeezed into a five-pound bag. This 
advantage can be lost, however, if an 1C 
chosen for a particular function requires 
more external components than the same 
circuit would use in discreet form. 

On top of this, you become a prime 
candidate for the funny farm by virtue of 
spending three days trying to lay out the 
artwork for this nightmare. By using a 
little discretion, ICs can be selected which 
will provide all the performance you 
expect while requiring a minimum 
amount of valuable printed-circuit real 
estate. 

printed circuits 

The above comments are of little use if 
your etchings are a lost cause. Of course, 
not all do-it-yourselfers use PC assem¬ 
blies, but these techniques do make a 
project more professional in appearance 
and simplify duplication. Though most of 
the methods suitable for home fabrica¬ 
tion of PC boards have been thoroughly 
covered in previous articles. I'd like to 
throw in a few comments on my method 
since I find it simpler, faster and superior 
to any of the others. 

First, the circuit is laid out in pencil to 
exact scale on one-tenth (25 mm) grid 
paper. You'll have to develop your own 
skill in this phase of the operation but be 
prepared for a few frustrations until you 


get the hang of it. I try to avoid the need 
for jumpers but this is not always pos¬ 
sible. 

The next step is to lay out the positive 
of the printed circuit with sticky-back 
circuit trace tape and pads commonly 
used for this purpose. If there are no 
copper areas other than the lines and 
circles, a piece of clear film may be 
placed over the drawing and the tape and 
donut-shaped pads applied to the trans¬ 
parent film. If copper areas, such as 
ground planes, are present in the design, 
as they are in this receiver, a piece of 
Rubylith* is more appropriate. This ma¬ 
terial consists of a clear polyester base on 
one surface of which is a thin red film. 
Sections of this film may be stripped 
away after first scoring the perimeter 
with a sharp knife. The remaining cir¬ 
cuitry is applied with tape and pads as 
before. 

When the positive artwork has been 
completed, a negative is prepared by 
contact-printing the artwork on a piece of 
3M reversing film. A 30-second exposure 
in bright sunlight followed by a few 
seconds for developing result in a negative 
replica of the original artwork. This nega¬ 
tive is then used to contact-print the 
circuit on a piece of sensitized copper- 
clad board. Here again a 30-second shot 
of sunlight will do it. The circuit board is 
then developed and etched in the normal 
manner. 

The 3M reversing film is a member of 
the Scotchcal* family which also includes 
sensitized aluminum sheet stock suitable 
for making panels, name plates, dials, etc. 

The time required for preparing the 
original artwork may vary from a matter 
of minutes to several days, but once 
complete, this method will produce a 
finished circuit board in a matter of 
minutes, even if you include the time 
spent in coating the board with photo¬ 
resist. No camera work or darkroom is 
required and the results are as good as the 
original layout. 

Incidentally, a simple method for 
f Rubylith is a registered trademark of Ulano. 
•Registered trademark of the 3M Company. 
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fig. 1. Schematic for the complete minicom 
the printed-circuit layout (fig. 3). 
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MCI550G LM373H 


MCI454G 

BOTTOM VIEW BOTTOM VIEW 



2N38I9 40673 

BOTTOM VIEW BOTTOM VIEW 


FL1 Ceramic filter (Murata SFD455D 

or CFS455J, see text) (a 56-pF 
coupling capacitor is used with 
the SFD455D and is not shown in 
the schematic) 

LI see fig. 2 

R1 3000 ohms for SFD455D filter, 

2000 ohms for CFS455J filter 

T1 ,T2,T4 see fig. 2 

T3 miniature 455-kHz if i-f trans¬ 

former 

. Circled numbers correspond to the numbers on 
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achieving a rapid etch in ferric chloride is 
to brush the copper surface constantly 
with a soft paint brush while the board is 
immersed in the solution. One-ounce cop¬ 
per in fresh solution will etch in four or 
five minutes using this method while 
simple agitation may take four or five 
times as long. 


druggist. For those of you who want to 
buy everything in small quantities from 
one place, Kepro packages the above 
materials and sells through several of the 
large mail-order houses. 

minicom receiver 

The miniature communications re- 



Inside the cabinet of an earlier version of the receiver which used an 1C mixer. This copy also sports 
the more selective ladder filter seen along the left rear edge of the board. 


Another point worth mentioning is 
that when coating your copper stock with 
photoresist, a thin layer is always good 
insurance against problems during the 
developing process. This is especially true 
if trichloroethylene is used as the de¬ 
veloper. I paint the resist on with a 
cotton swab and avoid spray cans like the 
plague. 

I buy my Rubylith, reversing film and 
photoresist from a photo supply house. 
Trichloroethylene can sometimes be 
found in drug or hardware stores but I 
find it less expensive to buy a gallon (3.8 
liters) from a local chemical supply agen¬ 
cy. Developer for the reversing film is 
that ever-popular number, isopropyl al- 
chohol, which is available from your local 


ceiver described here is similar to the one 
I mentioned earlier. The only significant 
change is that an 1C is used in place of an 
fet in the rf amplifier (see fig. 1). The 
original rf stage had a tendency to oscil¬ 
late and the MC1550G 1C completely 
eliminates this problem. An rf gain con¬ 
trol was also added since this is easily 
accomplished with the 1C. 

In some versions of the receiver I 
experimented with, I used an 1C balanced 
mixer. The MC1496 was considered but 
was abandoned because of the relatively 
large number of external components it 
required. Instead, an SG3402T by Silicon 
General was used since it only requires a 
couple of bypass capacitors as external 
components. This design worked fine and 
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one of the receivers pictured here has the 
1C mixer. 

The other receiver has a dual-gate 
mosfet mixer - this is the version which 
is described in detail. The decision to go 
with the mosfet mixer was purely philan¬ 
thropic. Searching for an SG3402T 1C 
might result in considerable mental an- 



fig. 2. Construction of transformers and induc¬ 
tors used in the minicom receiver (see text). 


guish which can be easily avoided by 
using the mosfet. 

The mixer output feeds the LM373H 
1C which performs the functions of i-f 
amplifier, age system and product de¬ 
tector. The main selectivity-determining 
device is part of the LM373H circuitry 
and consists of a 455-kHz ceramic filter. 
Actually, you have a choice between a 
simple 2-section filter (Murata SFD455D) 
which results in a 3-dB bandwidth of 
around 4.5 kHz or a more costly ladder 
filter (Murata CFS455J) with a 3-kHz 
bandwidth at 6 dB. The circuit board is 
designed to accommodate either filter 
and the choice depends primarily on the 
size of your wallet. Since a receiver of 
this type would normally not be used in 
contest work or for any serious fixed- 
station operation, I feel the simple 2-sec- 
tion filter is quite adequate. Also, it costs 
about one tenth the price of the ladder 
filter. 

I decided from the beginning to forget 
about a-m reception and to make this 
receiver a strictly ssb/CW affair. The 
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receiver described in the previous article 
used a multigang switch to select either 
a-m or ssb/CW; it may be referred to if 
you are interested in making the required 
modifications. You may also wish to read 
that article for more details regarding the 
LM373H 1C. 

The final stage in the minicom receiver 
uses the MC1454G audio power amplifier 
1C. Here again I prefer this particular 1C 
since it does a good job with very few 
external components and comes in a 
metal package. It will adequately drive a 
small speaker such as the built-in unit 
shown in the photograph. A larger speak¬ 
er can be plugged into the phone jack. 

inductors and transformers 

All the coils and transformers used in 
the construction of the receiver are fab¬ 
ricated from miniature 3/8-inch (95 mm) 
square by 1/2-inch (127 mm) high tran¬ 
sistor i-f transformers. With a little pa¬ 
tience and a small soldering iron, they can 
be stripped and rewound for so many 
applications that it pays to keep a drawer- 
full around the shack. If you've reached 
the bifocal stage like me, a magnifying 
glass is helpful. 

Both 455-kHz and 10.7-MHz trans¬ 
formers are used for this improvisation, so 
stock up on both kinds. The 455-kHz 
transformers have a winding of about 150 
turns which is resonated with a 180-pF 
capacitor. The 10.7-MHz fm units contain 
a 47-pF capacitor across about a dozen 
turns. The entire assembly consists of a 
molded plastic base, an iron core, a 
threaded cup core, a plastic retainer for 
the cup core and the metal shield can. 

Most types have two small dimples 
alongside either solder tab on the shield 
can which lock everything together. 
Forcing a thin knife blade down the 
inside of the shield can and prying the 
dimples slightly outward will improve 
your chances of separating everything 
without damage. Gently pull on the base 
pins until the base assembly pulls out of 
the shield can. Normally the cup core and 
its retainer will remain inside the can and 
may be left there. Occasionally I've run 
into transformers in which the cup-core 











retainer is part of the base assembly and 
remains attached when the base is re¬ 
moved. In this case, just remove the cup 
core and set it aside until you are ready 
to reassembly everything. 

First unsolder all the leads running to 
the five pins. Also unsolder the leads 
from the tuning capacitor. The only 



Shield Can 
Cup Core 



Core Retainer 
Iron Bobbin 

Base 


Tuning Capacitor 


Exploded view of a typical i-f transformer of 
the type used in the minicom receiver. 


transformers not having tuning capacitors 
are the oscillator transformers with red 
cores. Save these capacitors for possible 
use in special transformers since they are 
the only ones that will fit into the space 
provided. 

When the wires have been unsoldered 
the iron coil bobbin may be pulled out of 
its socket. This piece is generally held in 
place by contact cement that is easily 
removed. The wire used in these coils has 
solderable insulation and is very easy to 
use, so salvage as much as you can. Clamp 


a miniature alligator clip onto one end of 
the iron coil bobbin so you can hold it 
while the new winding is applied. If the 
winding has a tap, just bring out a loop at 
the proper turn. 

If you require some center-tapped 
transformers, bifilar wind these using two 
separate wires. Put the large winding on 
first and squeeze some coil wax on the 
winding to hold it in place. Remount the 
bobbin and solder the leads to their 
proper pins. I generally don't use any 
cement on the bobbin, but you can if you 
want. The small secondary winding can 
now be added by soldering one end of the 
lead to its proper pin and feeding the wire 
around the bobbin for the required 
number of turns before soldering the 
remaining end. 

A few well-placed chunks of coil wax 
are melted with a soldering iron until the 
wax flows in and around the coil to hold 
everything firmly in place when it har¬ 
dens. Make sure all leads are dressed 
down the side of the coil and against the 
plastic base so there will be no inter¬ 
ference with vertical travel of the cup 
core. Push the base assembly back inside 
the shield can and the transformer is 
ready to install. 

Both 80 and 40-meter versions of this 
receiver were built around the same cir¬ 
cuit board. The coil table in fig. 2 gives 
winding data and pin connections (bot¬ 
tom view) for all the coils. The 80-meter 
receiver uses 455-kHz stock while the 
40-meter coils were wound on 10.7-MHz 
forms. A 47-pF capacitor from one of the 
latter is used to tune the bfo transformer. 
Don't forget to install this item when 
fabricating the bfo coil. Salvaged wire 
may be used for all coils except the bfo. 
Since you won't have a single piece of 
salvaged wire long enough for a 155-turn 
winding, use some fresh number-40 mag¬ 
net wire. 

construction 

The PC board is 3.7-inches (9.4 cm) 
square and mounts all parts except the 
front panel controls (fig. 3). To prevent 
interference with panel-mounted con¬ 
trols, enough blank space has been left on 
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the leading edge of the board to allow a 
section 2.2- by 0.4-inches (5.6x1.0 cm) to 
be removed. By doing this, the board may 
be mounted close enough for the tuning 
capacitor shaft to protrude through the 
panel and still allow miniature pots to be 
mounted at board level. 


for the mounting screws to allow align¬ 
ment of the capacitor if necessary. 

The only way you'll be able to mount 
the coils and transformers is to cut slits in 
the board for each of the mounting tabs 
on the shield cans. This is best done with 
a small pointed knife blade forced into 



fig. 3. Full-size component layout for the minicom receiver. 


When all the coils and transformers 
have been completed, the circuit board 
may be prepared and the holes drilled for 
components. I used a number-65 drill for 
the 1 /4-watt resistors, chokes and all 
capacitors except the larger electrolytics. 
A number-70 drill was used for the 
transistors, ICs and diodes. All remaining 
holes were drilled with a number-60 drill. 
The four mounting holes may later be 
opened up to pass a number-2 or -4 
screw. A number-30 drill was used to 
open up the two holes for the tuning 
capacitor. This provided enough clearance 


the drilled hole at the proper angle from 
both sides. Don't be concerned if the 
copper pad is cut because solder will be 
flowed all around the tab to hide your 
mechanical ineptitude. If you plan to 
notch the front edge of the board, do it 
now. 

When you are ready to start mounting 
components, it is suggested that you use 
the following order which should make the 
process a little easier and faster. All the 
1/4-watt resistors are mounted first, fol¬ 
lowed by the diodes, rf chokes and the 
1/2-watt resistor. The transistors, ICs and 
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the filter are next, then the ceramic, mica 
and small electrolytic capacitors. The 
coils, transformers and large electrolytics 
are next while the tuning capacitor is 
saved for last. 

Before mounting this last item, cut the 
three solder lugs down to a length of 


amount of coupling should be adequate 
but may be adjusted later if required. 

Leads of regular insulated hook-up 
wire may be installed next for the points 
going to front-panel controls, antenna, 
the speaker or closed-circuit jack and the 
power supply. 



The printed-circuit assembly of the minicom receiver. The mosfet mixer is almost in the center of 
the board. The small ceramic filter may be seen at the right rear edge of the board. 


1/8-inch (32-mm). Use a flat washer 
between the board and capacitor frame at 
each mounting screw to avoid inter¬ 
ference with the trimmer assemblies on 
the two forward gangs. Toothed washers 
under each screw head should be used to 
ensure good contact with the copper and 
prevent loosening. Connect each gang of 
the tuning capacitor to its appropriate 
point on the board with solid bus wire. 

Coupling between the hfo tank and 
the source-follower is accomplished with 
a gimmick capacitor. Solder a 1/2-inch 
(127-mm) length of bus wire and a 
3/4-inch (190-mm) long piece of insu¬ 
lated hook-up wire in the holes provided 
for the gimmick. Wrap the insulated lead 
loosely once around the bus wire. This 


If you wish to test the receiver before 
installing it in a cabinet, go ahead and 
wire up the controls. There are two holes 
along the front and one along the rear 
edge for grounds. These are for con¬ 
venience and may be used as you see fit. 
The use of metal spacers for mounting 
the board will ground the common on the 
board to the metal cabinet. 

test and alignment 

There are five test points provided on 
the circuit board. Each is noted in fig. 1. 
The padding capacitor values called out 
are those used in the prototype receivers, 
but some alteration may be necessary if 
tracking is poor or the frequency range is 
greater or less than nominal. The 80- 
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meter version should tune from 3.5 to 4.0 
MHz and the 40-meter receiver from 7.0 
to 7.3 MHz. 

Power up the receiver with a 12-volt 
supply (fig. 4) and observe that the 
current with no signal is around 35 mA, 
indicating that you managed to avoid any 


VAMO 


PCZ4-90 



MOTOROLA 
MFC 6030 


fig. 4. A 12-volt power supply suitable for use 
with the receiver. A printed-circuit layout for 
this ac power supply is shown in fig. S. 

short circuits. If smoke is absent, warm 
up your signal generator and start 
aligning. The following procedure is ab¬ 
breviated, but should start you off in the 
right direction. 

The two trimmers should be run up 
snug but not tight, the two gain controls 
turned up full and the bfo set to mid¬ 
range. Adjust the core in the bfo trans¬ 
former until you hear some noise, indica¬ 
ting the frequency is close to 455 kHz. 
Connect the generator to the antenna 
terminal and run the output up and down 
until you pick up a 
signal and know the re¬ 
ceiver is working. Set 
the tuning capacitor to 
full mesh and the gen¬ 
erator to the low end 


of the band. Adjust the core in the hfo 
coil until the signal is picked up. 

Run the tuning capacitor all the way 
open and check for a signal at the high 
end of the band. If all is well, center up 
the tuning range by means of the core in 
the oscillator coil. Adjust the cores in 
transformers T1 and T2 for maximum 
gain at the low end of the band and the 
capacitive trimmers for maximum gain at 
the high end. Peak the i-f transformer for 
greatest noise. The bfo can then be 
adjusted so zero beat occurs about mid¬ 
position of the tuning control. 

closing comments 

If you don't have any capacitor diodes 
suitable for use in the bfo tuning circuit, 
glass silicon diode rectifiers generally 
work. That is what I used in the final 
version. The dipped silver-mica capacitors 
used in the tuned circuits should be the 
smallest sizes available or you may run 
into mounting problems. The lead spacing 
and outside diameter of the electrolytics 
should be taken into account when buy¬ 
ing these items. Most of the ones I used 
were obtained from Radio Shack. Even 
then, it was found that capacitors marked 
with the same values and voltages often 
varied in case size. These conspiracies are 
all around, so be wary. 

The cabinet shown in the photograph 
is a Radio Shack 270-252 and costs 
$2.59. Dimensions are 4 x 2-3/8 x 6 
inches (4.8 x 6.0 x 15.2 cm) which makes 
a fairly compact package. Since panel 
space is at a premium, the speaker and its 
perforated metal grill were epoxied to the 
top of the cabinet. There is plenty of 



fig. S. Full-size component 
layout for the ac power 
supply. 
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room left inside for a 12-volt pack of 
penlight cells or for a small power supply. 
The circuit for a power supply I built is 
shown in fig. 4. It will deliver about 11 
volts of regulated power. The receiver will 
work on any voltage from about 9 to 12 
volts with very little difference in per¬ 
formance. 



fig. 6. Printed-circuit layout for the minicom 
receiver and power supply (not full size). 


Naturally, other variations of this re¬ 
ceiver are possible. A two-band version 
which covered both 80 and 40 meters 
without bandswitching was bread- 
boarded. The oscillator covered the range 
from 5.25 to 5.75 MHz, resulting in an i-f 
of 1750 kHz for both bands. The output 
from a crystal oscillator operating at 
2.205 MHz was then mixed with the 
1750 kHz signal to produce a second i-f 
at 455 kHz. A separate, high-capacitance 
two-gang tuning capacitor was used to 
tune the rf stage. This arrangement hit 80 


meters at one end and 40 meters at the 
other end of the tuning range, eliminating 
any need for bandswitching. 

Experiments with these techniques at 
20 meters left a lot to be desired, 
however, and I found that a converter 
worked best for multiband operation on 
the higher frequencies. Odd-ball i-f trans¬ 
formers are a cinch, though, and many 
specials have been fabricated for success¬ 
ful use in all kinds of circuitry. The 
1750-kHz i-f transformer consisted of 36 
turns tuned with the original 180-pF 
tuning capacitor. A tap at 2 turns for the 
MC1550G and a secondary of 10 turns to 
feed the mosfet mixer completed the 
unit. 

The stock 455-kHz oscillator trans¬ 
formers (red core) have no built-in tuning 
capacitor. With a 180-pF capacitor, these 
transformers will tune to around 1.0 
MHz. The 10.7-MHz transformers with a 
180-pF capacitor will resonate at around 
5.8 MHz. The regular 455-kHz i-f trans¬ 
formers with a 47-pF capacitor tune to 
about 700 kHz. Double-tuned transform¬ 
ers were made from 10.7-MHz discrimina¬ 
tor assemblies, and center-tapped trans¬ 
formers to couple from the output of an 
MC1496 mixer to the LM373H were also 
made. 

At the time this receiver was being 
developed, I was corresponding with Al 
Bernard, WA2JTN, who happened to 
have some very small knobs which he 
provided for this project. They are only 
5/16-inch (79 mm) in diameter. They are 
ideal for this application but, unfortu¬ 
nately, they are in woefully short supply, 
so you'll have to settle for the smallest 
you can find. 

As for the rest of the parts, I know 
you can't buy the Murata ceramic filters 
any place so I'll keep some on hand. For 
a complete list of parts I can supply, 
please send along a self-addressed, 
stamped envelope with your inquiry. 

reference 

1. Ray Megirian, K4DHC, “Using The LM373," 
73 Magazine, April, 1972, page 37. 
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intermodulation-distortion 


measurements on 
ssb transmitters 

A comparison of 
IMD measurements 
of amateur 
ssb equipment 
shows that 
industry standards 
should be set 
by the EIA 


Specifications for the suppression of 
odd-order distortion products in amateur 
ssb transmitting equipment generally 
appear to be vague, inadequately defined 
and relegated to the sole domain of the 
equipment manufacturers. One observa¬ 
tion might be that some amateur ssb 
specifications seem to be generated in 
sales departments rather than in engineer- 
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ing departments. Rarely, if ever, are the 
manufacturers' transmitter intermodula¬ 
tion distortion products clearly stated in 
easily understood terms or on any uni¬ 
form basis. For example, the third-order 
IMD specifications I have reviewed are 
stated merely as -30 dB, an apparently 
good number, if valid, by the present 
state-of-the-amateur art. However, an IMD 
specification stated in this way is am¬ 
biguous because it does not give the 
basis, the power level at which the 
measurement was made, nor other perti¬ 
nent data such as frequency, worst or 
best case measurement, etc. 

It is significant to note that all inter¬ 
modulation distortion power is valueless 
and only causes interference to adjacent 
channels of operation. The purpose of 
this article is to explore some of the 
foregoing with respect to the Collins 
S-Line and some other contemporary 
equipment using measurement data taken 
by relatively sophisticated laboratory test 
equipment which, operating under a 
quality system, has certified calibration 
accuracy traceable to the National Bureau 
of Standards. 

I used the Hewlett-Packard Model 
141S Spectrum Analyzer Display Section 
with the 8553L rf and 8552A i-f heads 
for making the measurements. This 
instrument is a recognized standard in the 
electronics industry with a specified cali¬ 
bration accuracy of a 0.5 dB. It covers 





















the range of 1 kHz to 110 MHz, with 
interchangeable i f and rf heads and has 
variable selectivity. My tests were con¬ 
ducted at 100-Hz bandwidth which is 
necessary for accuracy and ease of 
measurement. The instrument's spurious 
responses, with a 40 dBm signal to the 
input mixer, are better than 70 dB down. 
All analyzers have spurious responses 
since they are all sensitive to overload, so 
it is especially important to observe this 
critical parameter—otherwise it will be 
evidenced by false, spurious presenta¬ 
tions. 

IMD measurements 

The methods of making IMD measure¬ 
ments, together with considerable discus¬ 
sion have been covered in several 
excellent, pertinent publications. 1 . 2 .3, 4 
These references reveal that IMD 
measurements may be taken on one of 
two bases. In the conservative method 
which I used, the spurious level is refer¬ 
enced to either tone of a two-tone test. 
The other method is also acceptable, but 
is a less conservative method; it compares 
one distortion product to the sum of two 
tones, or the PEP. This yields a more 
impressive number, resulting in a -6 dB 
apparent improvement. This is because of 


fig. 1. Spectrum analyzer display of inter¬ 
modulation distortion test on a Signal One 
CX7A. Two-tone test, 800- and 1800-Hz tones. 
Horizontal scale is 500 Hz per division. Third- 
order products are 25-dB down (see text). 


the fact that the PEP value, or the sum of 
the two tones, is twice the voltage, 
providing a 6-dB greater reference level. 
Therefore, with that power level as the 
reference, the distortion products would 
appear to be 6-dB further down. A third 
method that is widely used in military 
work is the Intercept Point method 5 
which resolves most of the ambiguities. 
However, I will not go into that here. 

Most vacuum-tube manufacturers, and 
military and commercial suppliers tend to 
specify the distortion products of their 
equipment using the conservative 
method. Quite naturally, equipment 
manufacturers may indulge in some 
"specsmanship" by publishing perform¬ 
ance specifications which tend to favor 
themselves. During the preparation of this 
article I contacted the National Bureau of 
Standards, the IEEE and the EIA to 
ascertain whether any standards had been 
published on the subject of ssb trans¬ 
mitter IMD measurement. They indicated 
that none were published. A proposed 
EIA specification was prepared but, un¬ 
fortunately, it has never been published; 
it was to be based on the liberal basis; i.e., 
the PEP reference. I have therefore con¬ 
cluded that the amateur equipment 
manufacturers in the United States, with 
the one notable exception of Collins, 
have chosen to use the liberal interpreta¬ 
tion while the rest of the industry and the 
military appear to adhere to the conserva¬ 
tive method. The point is that amateurs 
should be aware of the differences and 
the implications of both. 

For purposes of clarity in this arti¬ 
cle, I will refer to the two bases as the 
conservative and liberal methods and, 
unless stated, all references of mine will 
be on the conservative basis. In other 
words, you should add -6 dB to ail my 
data to make it consistant with most of 
the published specifications and test data 
on amateur ssb equipment. For exam¬ 
ple, take the RCA tube specification 
sheets for the very popular 6146B type 
tubes. The manufacturer states that these 
tubes exhibit -24 dB CCS and -26 dB 
ICAS for their third-order products at 
PEP power output levels of 49 and 61 
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watts, respectively, “referenced to either 
of the two tones and without the use of 
feedback to enhance linearity," i.e., the 
conservative method. 

Eimac makes the more explicit state¬ 
ment: "The intermodulation distortion 
products will be as specified or better for 



fig. 2. How IMD levels of the driver and output 
stage combine to determine overall IMD per¬ 
formance {courtesy Collins Radio Company). 


all levels from zero-signal to maximum 
output power and are referenced against 
one tone of a two-equal-tone signal." 
That statement is extremely significant, 
as we shall see. Allowing for tube varia¬ 
tions in performance, matching, aging and 
power supply regulation, combined with 
other miscellaneous factors such as neu¬ 
tralization, drive regulation, bias, etc., it 
is impossible to achieve a conservative 
-30 dB third-order IMD at the 100-watt 
level from the 6146 family of tubes 
without the use of negative rf feedback. 
Bill Orr showed that sweep tubes gener¬ 
ally exhibit less than this performance 
when operated near or at full power, e.g., 
in the -18 to -22 dB region for the 
third-order products. 1 

Looking at the data sheets for the 
8072, the output tube used in the Signal/ 
One CX7A, RCA specifies, on the con¬ 
servative basis, -30 dB on the third- 
order products at 80 watts PEP power 
output. Signal/One specified their equip- 
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ment as a "nominal 300-watt PEP input 
and 160-watt PEP output." They further 
specified that their third-order IMD was 
"greater than 30 dB below each of two 
equal tones at full rated output." This 
specification is on the conservative basis 
and, extrapolating from the tube data 
sheets, it is an obvious impossibility 
because of the tube manufacturer's 
80-watt PEP output specification versus 
the equipment manufacturer's 160-watt 
PEP output specification, but it surely 
makes the meters dance. For my IM test 
results of -25 dB at full power out on a 
CX7A which had just been overhauled by 
the factory, see fig. 1. The exciter did, 
however, meet its -30 dB IMD 
specification at 100 watts PEP output. 

tube operating conditions 

During the course of my measure¬ 
ments, a friend brought in his Yaesu 
FTDX560 for a quick check. The third- 
order products, at full power out, predict¬ 
ably were -22 dB. At 40 mA of quiescent 
plate current, 10 mA less than that 
specified, the third-order products mea¬ 
sured -20 dB. It was interesting to 
observe that the fifth-order products were 
measured at -50 dB at 60 mA of quies¬ 
cent plate current and were only -35 dB 
at 40 mA. Throughout my measurements, 
this type of result was common. Since the 
third-order products are generally the 
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fig. 3. Relationship of two-frequency envelope 
peak flattening to sig nal-to-distortio n ratio. 






worst offenders, I have not commented 
on the fifths. However, in a local or short 
skip situation, all products play an impor¬ 
tant role. 

One significant fact I found was that 
the third-order products could be 
improved 6 dB by merely resetting the 
quiescent plate current up to 60 mA from 


amplifier is significantly higher for less 
linear operation. This means that the 
lower power stages may be operated 
inefficiently at class-A bias to provide 
very low IMD levels while the output 
stage is usually biased for higher efficien¬ 
cy and increased IMD levels. If output 
stage efficiency is a driving factor, the 



the specified 50-mA level. A note of 
caution is in order here, since this proba¬ 
bly would affect tube life under full-bore 
operation because of the additional heat, 
and TV sweep tubes are very dissipation 
limited. It is important to note that most 
amateur equipment is operated at or near 
the full capability of the output tubes. 

Looking at the practical situation, 
with some signal degradation from linear 
amplifiers, most amateur stations are 
probably transmitting signals with third- 
order IMD products in the -20 to -24 dB 
region. By way of contrast, commer¬ 
cial and military equipment is generally 
specified in the -30 to -35 dB range. 
State-of-the-art military equipment is 
specified in the -40 dB range with -50 
dB attainable. It is clear that IMD is less 
in linear stages than in non-linear stages 
and becomes progressively worse as the 
linearity of a stage is compromised from 
class A to B1 and B2 operation. On the 
other hand, the efficiency of a power 


output stage IMD performance will limit 
the overall performance of the equip¬ 
ment. The way in which the IMD levels of 
the driver and the output stage combine 
to determine the overall performance is 
illustrated in fig. 2.* 

In a period of time when we are 
concerned with already crowded amateur 
bands, IMD specifications are worthy of 
consideration. I do not presume to 
recommend military specs for amateur 
equipment, but I do urge amateurs to 
strongly consider the credibility of the 
published specs, look at the tube data 
sheets, and operate their equipment in a 
reasonable manner. By this I mean some¬ 
thing less than maximum power, using an 

’Distortion measured in dB below one tone of a 
two-tone signal. Products are assumed to add in 
phase. Fig. 2 is derived from a plot of the relation 

x - 20 log 10 v/2 ° 1 

where x is driver distortion minus amplifier distortion, 
and y is driver distortion minus output distortion. 
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adequate monitoring and control system 
combined with all the other facets of the 
overall problem. Now you may under¬ 
stand why some rigs sound and look 
better than others. 6 

I wrote letters to each of the five 
major U.S. amateur ssb equipment manu¬ 
facturers requesting data on their IMD 
specifications and measurements. Three 
of the four who replied stated that they 
use the PEP reference as I indicated 
earlier. The two largest Japanese manu¬ 
facturers were not quiried, as they do not 
specify IMD. Since they use sweep tubes 
or 6146s at full power without rf feed¬ 
back, their third-order IMD products can 
readily be predicted to be between -18 
and - 26 dB; with sweep tubes, the -18 to 
-22 dB region. 

Collins S-line 

Let's take a look at the IMD perform¬ 
ance of Collins' equipment which was 
designed over fifteen years ago, but which 
probably exceeds the IMD suppression 
performance of all current production 
amateur communications equipment. 
Two features make this possible. One is 
an excellent two-stage ale system com¬ 
bined with the use of rf negative feedback. 
The advantage of this is simply that a rig 
with 10-dB of rf negative feedback will be 
essentially 10-dB cleaner than a rig with¬ 
out it. To this date, no other production 
amateur equipment in the world is known 
to use rf negative feedback. As I pre¬ 
viously pointed out, RCA specifies the 
6146As and 6146Bs at 26 dB, to which 
-10 dB of feedback at 14 MHz is added, 
so Collins' -30 dB spec can be easily met 
or exceeded, allowing for all variations. 

It is significant to note that every 
piece of amateur ssb equipment, both 
linears and exciters, manufactured by 
Collins employs rf negative feedback! 
Collins advises that every S-Line, KWM-2, 
and linear amplifier goes through an IMD 
measurement test in their production 
acceptance test procedure. That unique 
type of quality control for amateur 
equipment is to be commended. Collins 
also states that tubes are the major reason 
for rejection for IMD products so this 


would indicate that the tubes should be 
given much more consideration than is 
normally the case. 

For example, in my Collins 32S-1 
exciter I always match the 6146s for 
equal quiescent plate current. It is quite 
revealing to note the wide variation of 
this single parameter from the same 



fig. 5. IMD distortion of Collins 32S-1 exciter 
at the 100-watt PEP level. Third-order products 
are about 3S-dB down; fifth order products are 
more than 40-dB down. 

manufacturer. In the course of making 
my measurements, it was noted that the 
very smallest amounts of indicated grid 
current on the 6146s resulted in a sub¬ 
stantial increase in the distortion levels. 
This indicates that any departure from 
class AB1 is totally unwarranted and 
should serve as a warning to those who 
would defeat an ale system in any 
fashion. Pappenfus discusses the resulting 
flattopping in two chapters of his book 
(see fig. 3). 

Now let's look at some measurements 
taken on my 32S-1 exciter, which is more 
than thirteen years old. Third-order pro¬ 
duct measurements were made in an 
engineering calibration laboratory using 
the block diagram shown in fig. 4. The 
result at the 100-watt PEP power output 
level is shown in fig. 5. Sutherland and 
Orr have shown that the third-order 
products are generated on a kinked curve 


38 □ septem ber 1974 





due to distortion cancellation, 2 so my 
power level tests were considered appro¬ 
priate to preclude errors. Also, it was 
desirable to see if tube balance by plate 
idling current is significant and if there 
was any real difference between 6146As 
versus 6146Bs. RCA states there is none. 
My test data tends to confirm this, but 
my sample size was very small. Further, 
the effects of varying the various opera¬ 
ting parameters of the 6146s are shown in 
fig. 6. 

During the course of taking this data, 
despite using two husky fans, it was 
noted that heat dissipation is a major 
constraint. Repeatability of the test data 
was heavily dependent upon proper cool¬ 
ing and reasonable operating periods to 
minimize the thermal impact. Therefore, 
serious consideration should be given to 
this parameter during normal operating, 
and especially under contest conditions. 
One first thought is to open the cabinet 
cover. Next, of course, would be a small, 
quiet fan mounted off the chassis to 
preclude microphonics. It must be recog¬ 
nized that the two-tone test is a very 
strenuous exercise of the equipment since 
the average power is substantially higher 
than with speech. 

I thought it would be valuable to 
ascertain the IMD level of the 6CL6 
driver stage in the 32S-1 to determine if it 
could be improved, thereby improving 
the 6146B output stage IMD. It measured 
a startling -22 to -29 dB on the third- 
order products, depending on the power 
level, a figure that at first was of very 
serious concern. Later it was determined 
that, with the feedback loop closed, what 
I was reading was the net IMD after 
subtracting the counter distortion being 
used to linearize the output tubes. With¬ 
out any doubt, the driver, which is 
essentially operating class A, is producing 
IMD in the -40 dB region. No measurable 
improvement in the driver IMD was 
attained, as read directly or indirectly in 
the power-amplifier linearity, with any 
change in its operating biases. 

I would like to describe some of the 
modifications which were installed in my 
32S-1 exciter to increase its linearity. 


Capacitor C61, a 10-pF ceramic which 
forms the basic feedback network in the 
S-Line, has been placed in parallel with a 
Corning glass 5.6-pF capacitor. This pro¬ 
vides a measured third-order improve¬ 
ment of 3 dB at 14 MFIz at full power 
output. Another simple mod, although 
not affecting the IMD, provided a de- 



THIRD-ORDER PRODUCTS (-dB) 


fig. 6. Effect of varying Collins 32S-1 quiescent 
(idling) plate current on third-order distortion 
products. The 40-mA level is normally used but 
60 mA quiescent plate current improves IMD. 
During these tests plate voltage was 820 volts 
and screen voltage was 275 volts. 

crease in the audio harmonic distortion— 
this is the addition of a 250k resistor 
between the plates of VIA and VIB, the 
audio amplifiers. 7 This results in an 
audible improvement in the speech qual¬ 
ity. I note that the same principle is 
applied in the Yaesu FTDX560. 

To make up for the loss of gain due to 
the inverse feedback, the vox amplifier, 
V15A, will require a 10-/zF bypass from the 
cathode (pin 3) to ground. Otherwise the 
vox will probably cease to operate as there 
is about 15-dB loss of audio signal, the 
amount of the feedback, through the 
system. Further, I set the 6146B quies¬ 
cent plate current at 60 versus the 40 mA 
which is specified by Collins. This yields 
an additional 4-dB improvement in the 
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third order distortion products. Of 
course, this might cause a heating prob¬ 
lem and therefore affect tube life in 
some equipment, but this is not so in my 
case as I require only 40 watts of PEP 
drive for my class AB1 linear amplifier. 



THim-om)£* wooucrs <-iai 

fig. 7. Third-order IMD performance of Collins 
32S-1 exciter modified by the author (see text). 
Test conducted at 14.25 MHz; plate voltage. 
780 Vdc; screen voltage, 240 Vdc; quiescent 
(idling) plate current, 60 mA. 

Also, I run the 6146B screens from the 
basic low-voltage supply rather than the 
bleeder arrangement in the original 
design. 8 This improved screen voltage 
regulation will increase the power output 
and also should slightly improve the IMD, 
although no comparative measurement 
was made. 

Tests were also made to determine the 
effects on IMD which would result from 
rf clipping. Only 1-dB of degradation was 
measured, at about 15-dB of clipping. 
Some of this is probably due to the fact 
that the ale system is being partially 
deceived through the loss of the high 
peaks by the clipping, as well as the 
natural result of the higher average power 
level. The combination of these modifica¬ 
tions allowed a reduction of IMD at the 
100-watt output level from -32 to -39 
dB, as shown earlier. Fig. 7 shows the 
results produced by reducing the plate 
and screen voltages in an effort to find an 
optimum operating condition. The power 
output was down to 60 watts PEP but the 
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desired IMD reduction was attained. 

On the subject of tubes, there are 
stories circulating that 6146As are cleaner 
than 6146Bs, etc. I wanted to determine 
just what advantages, if any, there might 
be between the two types. A series of 
tests was conducted using matched pairs 
for quiescent plate current, unmatched 
tubes, and mixed 6146As and 6146Bs. 
The results were relatively inconclusive 
with up to 3-dB variations measured. My 
sample size was too small to develop any 
significant trends, so I would stick to the 
published literature, i.e., use well- 
matched tubes that are in good condition 
and run them cool at less than maximum 
power, neutralize carefully, load 
properly, etc. 

While the test setup was available, I 
decided to measure the harmonic suppres¬ 
sion of my S-Line. It measured 47 dB on 
the second harmonic and greater than 
-60 dB on the fourth while operating at 
14.25 MHz into a matched 50-ohm load. 

other equipment 

My basic data are concerned with the 
Collins S-Line, but other measurements 
on a limited basis are also presented to 


fig. 8. Spectrum analyzer display of two-tone 
test on Kenwood T599 ssb transmitter, refer¬ 
enced to one of two equal tones. Maximum 
two-tone PEP output without limiting was 72 
watts as observed on Tektronix 585A oscillo¬ 
scope in conjunction with a Hewlett-Packard 
431B power meter. This display shows third- 
order products down 19 dB, fifth-order pro¬ 
ducts down 34 dB. 





















support some of my earlier statements. 
From these it may be seen that, with the 
exception of Collins, the conservative, 
-30 dB IMD specifications are not attain¬ 
able at full power levels, regardless of the 
specifications published by the manufac- 


fig. 9. Spectrum analyzer display of two-tone 
test on Collins KWM-2A ssb transmitter, refer* 
cnccd to one of two equal tones. Maximum 
two-tone PEP output without limiting was 100 
watts. This display shows third-order IMD 
products down -30 dB, fifth-order products 
down -37 dB. 

turer. In one case, the Kenwood T599, 
the IMD specs are not published by the 
manufacturer. My measurements at 72 
watts PEP output of -19 dB on the 
third-order products differ with those 
published 9 by 8 dB as shown in fig. 8. 
Two other amateurs, using the same 
measurement equipment, confirm my data. 

Fig. 9 shows the measured 30 dB 
results taken on an old Collins KWM-2 
at the 100-watt PEP output level. It was 
sorely in need of total refurbishment, but 
it still meets the published specifications. 

conclusion 

If you are a concerned amateur, and 
we all should be, let me say, caveat 
emptori The IMD performance may be 
more or less readily determined to within 
a couple of dB by examining the output 
tubes, considering their specified input 
power, and reading the literature. What I 


have found has been clearly supported in 
all the text books. If we want to radiate 
cleaner signals, there are not any magic 
formulas to accomplish that. I would, 
however, lobby for one published stan¬ 
dard method of IMD measurement so 
that everyone understands the related 
specification and measurements. Only 
one manufacturer of amateur equipment, 
Collins, specifies their IMD suppression 
on the conservative basis, although even 
they do not make it clear in their 
literature. All other amateur manu¬ 
facturers adhere to the liberal basis which 
provides them with a relative 6-dB advan¬ 
tage. It is a valid measurement, though 
somewhat misleading, and is often mis¬ 
understood and certainly misquoted. It 
now becomes obvious that in order to 
compare the proverbial oranges, all manu¬ 
facturers should use one specification 
standard. 

I would like to express my sincere 
appreciation to Bob Bruemmer, 
WB6CGG, who spent many hours setting 
up the measurement equipment used for 
taking the data presented and verifying its 
calibration. 

references 

1. William Orr, W6SAI, "Full-Blast Operation 
of TV Sweep Tubes in Linear Service," ham 
radio. April, 1968, page 9. 

2. Robert Sutherland, W6UOV, William Orr, 
W6SAI, "Rating Tubes for Linear Amplifier 
Service,” ham radio, March, 1971, page 50. 

3. "Linear Amplifier and SSB Service," Appli 
cation Bulletin Number 12." Eimac, Division of 
Varian, 1966, page 8. 

4. E W. Pappenfus, W B Bruene, E.O. 
Schoenike, Single Sideband Principles and Cir¬ 
cuits. McGraw-Hill, New York. 1964, page 358. 

5. F.C. McVay, "Don't Guess the Spurious 
Level," Electronic Design. February, 1967, 
page 70. 

6. Marvin H. Gonsior, W6VFR, "Monitoring 
SSB Signals," ham radio, March, 1972, page 3. 

7. E.H Conklin, K6KA, "Collins 32S-3 Audio 
Modification." ham radio. October, 1971, page 
64 

8. PC. Kreager, W6UYW, M.H. Gonsior. 
W6VFR, "32S-1 Operating Improvements." 
CQ. August, 1962, page 106 

9. Robert M. Myers, W1FBY, "The Henry 
Radio Kenwood Pair," (Recent Equipment), 
QST, June, 1971, page 49. 

ham radio 



September 1974 Q 41 





modern 

rf amplifiers 


for 

communications 

receivers 

A discussion of 
the performance 
characteristics of 
modern rf 
amplifier stages, 
and how to choose 

the circuit § 

CN 

O 

best suited g 

O) 

3 

for your own | 


The pentode tube was used almost 
exclusively in rf amplifiers for thirty 
years. Many amateurs will remember the 
succession of tube types—58, 6D6, 6K7, 
6SK7, 6AK5, 6BA6, 6DC6, 6BZ6 and 
6EH7. Bipolar transistors were used brief¬ 
ly during the 1960s, not because they 
made better rf amplifiers, but to satisfy 
the demand for all solid-state receivers. 
The junction fet (jfet) and dual-gate 
mosfet soon appeared and replaced the 
bipolar devices in new designs. 

An rf amplifier does several things for 
a receiver. First of all, it provides gain to 
make up for any losses in the rf tuned 
circuits. Secondly, it provides low- noise 
gain to override mixer noise. It can also 
provide an extra gain-controlled stage and 
can be used to perform impedance¬ 
matching functions. 

However, the rf amplifier also has 
disadvantages which must be weighed 
against the advantages in any particular 
application. Most important, since it 
places an additional unprotected stage 
ahead of the selective filters, it can 
aggravate mixer nonlinearity by amplify¬ 
ing close-by, unwanted signals. 


application 


Since James Lamb first described the 
modern communications receiver in 1932 
amateurs have expected a good receiver 
to have one or two rf amplifiers. There 
was good reason for this in the 1930s as 
mixers were noisy and even the relatively 
noisy rf amplifiers which were available 
were an improvement. The rf amplifiers 
were also necessary to compensate for the 
losses in the tuned circuits required to 
attain a decent image ratio with single 
conversion to an i-f around 455 kHz. 
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The receiving system is a chain consist¬ 
ing of the antenna noise figure, the input 
stage, the second stage and so on. If the 
chain is properly designed the overall 
system noise figure is determined by the 
first link in the chain, the antenna noise 
figure. 

The ultimate factor in deciding what 
weak signals you can hear is the signal-to- 
noise ratio between the signal and the 
atmospheric, galactic and manmade noise 
impinging on your antenna. If the signal 
is equal to the noise level you can at least 
detect it and possibly carry on marginal 
communications. Therefore, the receiver 
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should be quiet enough for you to hear 
the ambient noise level. Anything much 
quieter than that is superfluous. 

The atmospheric noise level has been 
measured and is available in terms of 
antenna noise figure. 1 Fig. 1 shows the 
antenna noise figure for the northeastern 
United States between 0800-1200 local 
time in the winter. The noise falls within 
the shaded area 80% of the time, above it 
10% of the time, and below it 10%. In 
addition, there is galactic noise striking 
the earth's atmosphere at all times. The 
galactic noise level is shown by the 
dashed curve for all frequencies but it can 
only penetrate to your antenna at fre¬ 
quencies above the critical frequency. 

A third curve extending up to 10 MHz 
gives the average level of manmade noise 
at a quiet receiving location. It is often 
the limiting factor at frequencies below 
10 MHz. 

What is the lowest antenna noise figure 
you can expect in the high-frequency 
range? The figure of 18 dB is often 
quoted as the limit and fig. 1 shows that 
this is the galactic noise level at 30 MHz. 
The critical frequency seldom reaches 21 
MHz so galactic noise is still the deter¬ 
mining factor on that band. 

On 20 meters the critical frequency 
may sometimes be high enough to shut 
out galactic noise but the atmospheric 
noise is above 28 dB 90% of the time. On 
40 and 80 meters man made noise puts a 
floor under the minimum antenna noise 



fig. 1. Atmospheric noise levels expressed as 
antenna noise figure for 0B00 to 1200 local 
time on a typical winter day in the north¬ 
eastern United States. 


figure. Therefore, the assumption that the 
lowest antenna noise figure encountered 
on hf is 18 dB is theoretically valid. 

There is reason to believe, however, 
that on some few occasions the noise 
level on 10, 15 and even 20 meters drops 
below the predicted values, perhaps down 
to 10 dB or less. 2 - 3 Little information is 



fig. 2. Noise characteristics of a typical com¬ 
munications receiver of the 1930s. 


available to explain these occasional quiet 
periods. Perhaps they are due partly to 
unusual absorption of galactic noise as it 
passes through the atmosphere. As you go 
higher in frequency, of course, the gal¬ 
actic noise decreases so that the antenna 
noise figure is 13 dB at 50 MHz and 6 dB 
at 100 MHz. 

The overall noise factor of a system 
composed of a receiver and an antenna is 

F sys = F a - 1 + F r (1) 

where 

F sys = overall system noise factor 
(ratio) 

F a = antenna noise factor (ratio) 
F r = receiver noise factor (ratio) 

Assume you are operating a receiver 
with a 10-dB noise figure (noise factor = 
10) on 10 meters where the antenna noise 
figure is 18 dB (noise factor = 63). How 
much does the receiver degrade the over¬ 
all noise figure? 

F sys = 63 - 1 + 10 = 72 or 18.6 dB 

For a perfect receiver (zero-dB noise 
figure) the calculation is 

F sys = 63- 1 + 1 = 63 or 18 dB 

Thus, the receiver degrades the noise 
figure of the system by only 0.6 dB. 

The story is different at vhf. Suppose 
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you are operating at 100 MHz with the 
same receiver. Here the antenna noise 
figure is only 6 dB (noise factor = 4). 

F s y s =4- 1 + 10= 13or 11.1 dB 


mixer, including its input circuits, has a 
NF of 7 dB (noise factor = 5) and a gain 
of 10 dB. 

F r = 5 + 2C ^- = 6 9 or 8 4 dB 


In this case the NF is degraded by 5.1 dB 
over that of a perfect receiver. 



BALANCE 

OF 

RECEIVER 


fig. 3. Noise characteristics of a modern fet 
balanced mixer feeding an i-f strip. 


receiver noise figure 

One rule-of-thumb says that the first 
stage of a well designed receiver should 
contribute all except one dB of the over¬ 
all receiver noise factor. The overall noise 
factor of a receiver can be found from 

F = fi 1 

r ' G1 G1G2 

where F r = overall receiver noise 

factor (ratio) 

F1,F2,F3 = noise factors (ratio) 
of first, second and 
third stages 

G1,G2 = power gain (ratio) of 
first and second 
stages 

Apply this formula to the receiver 
shown in fig. 2 which is typical of 
receivers used in the late 1930s. 


F r = 25 + 


126- 1 
10 


126- 1 
10 x 15 


= 25+12.5+ .83 


= 38.3 or 15.8 dB 


Notice how little the second and succeed¬ 
ing stages contribute to the overall noise 
factor. 

Let's look at another example. Fig. 3 
shows a modern fet balanced mixer work¬ 
ing from the antenna into an i-f strip with 
a NF of 13 dB (noise factor = 20). The 


Substitute a modern diode balanced 
mixer with a 6-dB NF (noise factor = 4) 
and 0.4 gain for the fet mixer in fig. 3 and 
you obtain 

Fr = 4+ “0 4' =51 0r 17,1 dB 

This receiver obviously needs an rf 
amplifier to reach an acceptable operating 
noise factor. 


rf amplifier noise figure 

A simplified schematic and equivalent 
circuit of an rf amplifier is shown in fig. 
4. The noise factor of such a stage below 
20 MHz is approximated by 


F = 


Ra Reg / 

r d Ra'V 



(3) 


where F = amplifier noise factor (ratio) 

R a ' = transformed antenna resis¬ 
tance = n 2 RA 

R d = dynamic resistance of tuned 
circuit = QX l 

R eq = equivalent noise resistance of 
amplifying device (fetor tube) 


The first two terms, 1 + R A '/R D , give 
the noise contribution of the input tuned 
circuit. When the antenna is exactly 
matched to the receiver R A ' = R D and 
the noise factor of the input tuned circuit 
is 2, or 3 dB. 

The third term, (R eq /R A ') (1 + 
R a 7R d ) 2, is the noise contribution of 
the fet or tube and reduces to 4R ep /R A ' 
when the antenna is matched to the 
receiver. Above about 20 MHz the input 
impedance of both tubes and fets falls 
off, shunting the dynamic resistance, R D , 
adding additional factors to the calcula¬ 
tions. 

When the antenna is matched to the 
receiver the NF of the input circuit is 3 
dB. This NF can be made to approach 
zero dB by reducing the transformed 
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antenna resistance, R A '. Overcoupling by 
increasing the primary turns, which 
reduces the ratio n 2 , will decrease R A ' 
This technique is sometimes useful at vhf 
when the noise factor of the matched 
amplifier is less than 6 or 8 dB. However, 
this is done at the sacrifice of rf selec¬ 
tivity since R A ' effectively shunts R D , 
lowering the Q of the tuned circuit. The 
optimum value of R A ' which gives the 
lowest possible NF is 


R a ' (optimum) = R d sj —— (4) 

Rd + Req 

input tuned circuits 

The input tuned circuit(s) of an rf 
amplifier has two functions. It matches 
the antenna to the active device and it 
provides rf selectivity. Fig. 5 shows various 
ways the single tuned circuit may be used 
as an input circuit. 

The most common input circuit is the 
untuned primary to resonant tank circuit 
shown in fig. 5A. The size and coupling 
of the primary is determined by the 
characteristics of the antenna. Most 
modern receivers are designed for 50- or 
7 5-ohm transmission lines and the 
primary is adjusted so that the reflected 
impedance, combined with the impe¬ 
dance of the primary itself, is the proper 
value. The match is rarely exact and will 
vary from one end of a band to the other. 

Receivers with low-impedance inputs 
are sensitive to the characteristics of the 
antenna and line to which they are 
connected because there is a large step-up 
ratio from primary to secondary. Older 
receivers used 200- to 400-ohm primaries 
to match the open transmission lines of 
the day and were more tolerant of the 
type of antenna used. 

The tapped coil method of coupling 
the antenna is often used at vhf (fig. 5B) 
because it allows convenient adjustment 
of the coupling to produce optimum r A ' 
for minimum NF. Using a noise generator 
to determine NF, a fine wire is successive¬ 
ly soldered up from the bottom of the 
coil until the best NF is found. The 


output impedance of the coil can also be 
varied by tapping down, as shown. 

The classic R390 military receiver has a 
versative input circuit that will handle 
random-length wires, balanced or un¬ 
balanced lines (fig. 5C). A random-length 
wire or whip is connected to the top of 
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fig. 4. Noise sources in the antenna input stage 
of a communications receiver. Simplified circuit 
is shown in (A). Equivalent circuit is shown in 
(B). 

the tuned circuit through Cl (input 1). 
The value of Cl varies from 5pF on the 
16- to 32-MHz range to 120 pF on the 
0.5- to 1-MHz band. Balanced lines are 
connected to the outside terminals of 
input 2 and are electrostatically balanced 
to ground by the capacitive divider. Un¬ 
balanced transmission lines are connected 
to one side of input 2. 

One method of obtaining a precise 
impedance match at a particular fre¬ 
quency is shown in fig. 5D. This circuit 
became prominent when it was used in 
the famous R9'er impedance-matching 
preamplifier in the late 1940s. 4 . 5 The 
coil and variable capacitor are adjusted 
successively for maximum output until 
no further improvement is obtained. The 
circuit was said to match resistance from 
58 to 3120 ohms when the coils were 
loaded with a 7k swamping resistor and 
the variable capacitors had a range of 5 to 
100 pF. 

The pi network allows precise adjust¬ 
ment of both the input and output 
impedances (fig. 5E). It is sometimes used 
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at vhf to adjust the coupling for mini¬ 
mum noise factor. 

filters 

The trend today is toward more com¬ 
plex circuitry between the antenna and 
the rf amplifying device. The ultimate rf 
selectivity is provided by crystal lattice 
filters. Conklin has described practical 
filters for 20 meters with stop bands 


O-v > “if OUTPUT 

INPUT q q 


o o 


Ci 


INPUT IO -- 

JP 

► 

► 

► 

»• 

\ 7 

- o 

OUTPUT 


o 

—fl 

INPUT ^TTn C 

OUTPUT 

o 

INPUT ft* y 

O-. ►-< 

£ OUTPUT 

i - n 


o 

fig, 5. Antenna input circuits used in communi¬ 
cations receivers. 

100-dB down and 6/60 dB shape factors 
better than 1.8:1. 6 He used a switch 
selected set of eleven filters, each 33-kHz 
wide, to cover the entire 20 meter band 
(fig. 6A). 

Helical resonators are capable of Qs of 
700 at the high frequencies and more 
than 1000 at vhf and several of them can 
be cascaded. A recent article 7 described 
practical helical resonators for 15, 20 and 
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40 meters (fig. 6B). Their disadvantages 
include size and their requirement for 
fixed tuning. A three-section, 15-meter 
filter measured lO’/a-inches (26.7-cm) 
long, 5%-inches (13.3-cm) high and 3%- 
inches (8.9-cm) deep. 

Multiple conventional tuned circuits 
can be mutual-inductance coupled, com¬ 
mon- inductance or -capacitance coupled 
or top-capacitance coupled. The 
common-inductance coupled circuit in 
fig. 6C was used in a recent home-built 
75-meter DX receiver. 8 The value of the 
coupling coil for that band was given as 
0.3 pH. 

A similar circuit using top-capacitance 
coupling is shown in fig. 6D. In one 
recent high-frequency receiver design C c 
was a 0.2- to 3-pF ceramic capacitor. 9 
The coupling was optimized by succes¬ 
sively reducing C c from maximum 
capacity in small steps and then returning 
the main tuning capacitors until there was 
a slight loss in gain as indicated by the 
S-meter. 

Old TRF receivers sometimes lumped 
their tuned circuits at the front of the 
receiver. One such preselector circuit used 
four tuned circuits with both mutual- 
inductance coupling and common- 
inductance coupling (fig. 6E). 

Cohn has shown how to maximize 
stop-band attenuation while minimizing 
insertion loss for multicircuit rf filters. 10 
One filter designed from his work is 
shown in fig. 6F. 

selection of device and operating 
conditions 

The rf amplifier designer has three de¬ 
vices from which to choose: vacuum tubes, 
bipolar transistors and fets. The vacuum 
tube can be eliminated because it is not 
compatible with the modern solid-state 
receiver in terms of heat generation, size, 
reliability and power supply require¬ 
ments. The bipolar transistor is deficient 
in signal-handling ability. This leaves the 
fet as the almost universal choice for 
high-frequency rf amplifier applications. 

When selecting an rf amplifier device 
the designer must consider such char- 
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fig. 6. Multi-element rf input filters used in 
communications receivers. Use of each is des¬ 
cribed in the text. 
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are secondary to linearity at the high 
frequencies. An idea of the noise 
performance of fets is given by the 
equivalent noise resistance formulas. 


Req (jfet) 



R eq (mosfet) 


R eq (triode) 


0.67 

G m 

2.5 


R eq (pentode) 

>b /2.5 20 l c2 \ 

lb + U 2 G m 2 J 


(5) 

( 6 ) 
(7) 


( 8 ) 


o 

acteristics as gain, noise figure, linearity, 
feedback capacitance (stability) and 
adaptability to manual and automatic 
gain control. The relative importance of 
each of these characteristics varies from 
one application to another. Table 1 lists 
the characteristics of some of the more 
popular rf fets. 

Noise and gain are important design 
considerations in the upper vhf region but 


The operating transconductance, G m> 
should be used in the formulas. In the 
case of jfets the G m is specified at zero 
bias although the device is actually 
operated at a negative bias where the G m 
is considerably less. 

The gain of the rf amplifier should be 
just enough to overcome the losses of the 
tuned circuits and to override mixer 
noise. The rf passband may be anywhere 
from 60 to 150 kHz wide at 14 MHz, 
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even with multiple tuned circuits, and all 
signals within the passband will be fully 
amplified. An rf amplifier with a gain of 
10 dB will reduce the effective dynamic 
range of the mixer by 10 dB for signals 
within the rf passband. 

Select devices with high pinch-off 


handle less signal than the mixer, thereby 
degrading the performance of the 
receiver. Gain is preferably controlled by 
a manual or automatic attenuator be¬ 
tween the antenna and the amplifying 
device. 

Stability of the rf amplifier is a func- 


table 1. Characteristics of selected rf amplifier fets. A 6BA6 vacuum tube is included for comparison 
purposes. 


min max m A max max mjn ref max 


type 

G m 

device 

Req 

■dss 

Cgs 

Crss 

BV 

v p 

f req 

IMF 

CP650 

100,000 

jfet 

10 

0.3—1.2A 

25 

25 

25 

2—10 

50 

2.5 

40673 

12,000 

mosfet 

55 

5—35 

6 

.03 

20* 

—4 

200 

6 

3N140 

6,000 

mosfet 

94 

5— 30 

7 

.03 

20* 

—4 

200 

4.5 

2N5397 

6,000 

jfet 

167 

10—30 

5 

1.2 

25 

1—6 

450 

3.5 

2N4416A 

4,500 

jfet 

222 

5—15 

4 

0.8 

35 

2.5—6 

100 

2 

E300 

4,500 

jfet 

222 

6—30 

5.5 

1.7 

25 

1-6 

100 

2 

HEP802 

2,000 

jfet 

500 

2—20 

- 

* 

25 


- 


6BA6 

4,400 

pentode 

3550 

- 

5.5 

.0035 


- 

- 



* = BV dgo . others BV GSS 


voltage, V p for best linearity. Even within 
a given type it pays to select. The 
pinch-off voltage of the standard 
2N4416A, for example, is specified at 2.5 
to 6 volts. For best linearity jfets should 
be biased at approximately V p /2. Dual¬ 
gate mosfets are run closer to zero bias, 
occasionally with slight positive bias. 

Maximum linearity also demands that 
the operating point of the device be fixed 
and not varied for gain control purposes. 
The cross-modulation versus gain reduc¬ 
tion characteristics of the 3N140 mosfet 
are shown in fig. 7.ii | n this case gain is 
reduced by varying the bias on gate 2. 
When operated at its normal conditions 
the device will handle a 130-mV signal 
before cross-modulation occurs. Changing 
gate-2 bias to reduce the gain by 5 dB 
results in dropping the signal-handling 
ability to 75 mV. Reducing the gain still 
further, to -15 dB, increases the signal¬ 
handling ability to 300 mV. 

All devices, tubes, bipolars and fets, 
have linearity-vs-gain reduction curves 
similar to the 3N140. The exact location 
of the peaks and valleys varies from type 
to type and even within the same type. If 
you apply manual or automatic gain 
control to an rf amplifier it is possible to 
bias the device to a point where it will 


tion of the feedback or reverse transfer 
characteristics of the device. This is com¬ 
posed almost entirely of capacitance, C rss 
or C gd in an fet. In the triode jfet C rss 
runs from 1 to 3 pF, too high to use the 
device in an unneutralized common- 
source circuit. The dual gate mosfet may 
be used in common-source circuits 
because its C rss is only 0.03 pF. This is 
comparable to that of many pentodes 
although it is still considerably greater 
than the 0.0035 pF of the old reliable 
6BA6. 



fig. 7. Level of interfering signal required to 
produce cross-modulation in a 3N140 dual-gate 
mosfet as gain is varied by changing the bias on 
gate 2. 
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circuits 


Pentodes were long the workhorse of 
rf amplifier circuits so it is fitting to look 
at the pentode circuit before going on to 
newer devices. The 6AK5 came out of 
World War II research into better tubes 
for vhf. In 1946 it was used in the 
famous R9'er, a broadband, impedance¬ 
matching rf preamplifier (fig. 8). 

The biasing and supply circuitry of the 
R9'er, a broadband, impedance-matching 
rf preamplifier (fig. 8). 
rather than by a cathode potentiometer. 
The input and output tuned circuits are 
broad-banded by loading them down to a 
Q of 50 with resistors. Capacitive dividers 
permit adjustment of input and output 
impedance matches. The R9'er provided a 
dramatic improvement in noise factor 



fig. 8. A pentode is used in the famous R9’er 
impedance-matching preamplifier popular in 
the late 1940s. 


when connected ahead of some of the 
prewar receivers which typically had a IMF 
of 14 dB or worse. The NF of the R9'er 
was 6 dB. 

The modern day rf amplifier work¬ 
horses are the dual-gate mosfets such as 
the 3N140 and the 40673. The NF of the 
mosfet in the circuit of fig. 9 with input 
matching optimized for noise, is 2 dB at 
28 MHz and the gain is 26 dB. 12 Since 
both of these figures are better than 
required for high-frequency work, the 
excess gain and NF could well be traded 
for better signal-handling characteristics. 

In this circuit resistors R3 and R4 
form a voltage divider to provide 4 volts 
bias to gate 2 of the mosfet. Unlike tubes 


I 



fig. 9, A modern rf amplifier stage using a 
dual-gate mosfet. Gain of this stage is 26 dB at 
28 MHz; NF is 2 dB. 


and jfets, the mosfet can be run at zero or 
positive bias and the transconductance is 
maximum near zero bias. Resistors R1 
and R2 form another voltage divider to 
develop sufficient positive bias to over¬ 
come the negative bias of R5 and bias 
gate 1 near the zero bias point. 

The jfet has such large feedback 
capacitance that, without neutralization, 
it is unstable in the common-source cir¬ 
cuit. One remedy is to run the device in 
grounded gate. Fig. 10 shows the circuit 
of a broadband preamplifier covering 0.5 
to 50 MHz using a grounded-gate 
jfet. 1 3.14 The amplifier has a NF of less 
than 2.5 dB and a dynamic range — the 
range between the weakest usable signal 
and the signal which causes a 1-dB com¬ 
pression of the output—of 140 dB! The 
pression of the output — of 140 dB! The 
performance of this preamplifier is due 


O) 

.05 CP6S0 .05 LI 



fig. 10. Wideband (500 kHz to 40 MHz) 
preamplifier using a power fet provides wide 
dynamic range. 
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power fet of the Crystalonics CP650 
family. It consists of 15 fets in parallel on 
a single chip and provides a minimum G m 
of 100,000 /umhos. 

In fig. 10 resistor R1 is selected to set 
the drain current of Q1 at 30 to 40 mA at 
which point the G m will be about 55,000 
/nmhos. The input impedance of a 
grounded-gate device is equal to approxi¬ 
mately 1/G m (18 ohms for this circuit). 
The input circuit results in a mismatch to 
a 50-ohm line but results in only about 
1-dB loss in gain and improves the NF 
over the matched condition by approxi¬ 
mately 0.5 dB. 

The output circuitry is a lowpass filter, 
LI/Cl, which provides a constant 
200-ohm load to the fet over the entire 


frequency range. L2 is a 200- to 50-ohm 
matching transformer. 

Jfets can also be used in the cascode 
circuit without neutralization. This cir¬ 
cuit was chosen by the designers of the 
Allied/Radio Shack AX-190 receiver (fig. 
11). The cascode circuit is stable because 
the input cannot "see" the output 
through the very small drain-to-source 
capacitance of the second device which 
uses the grounded-gate configuration. 

Two tuned circuits are used in front of 
the amplifier, coupled through an atten¬ 
uator pot. The drain of Q2 is tapped 
down on the output tank to preserve its 
Q. The 100-ohm resistors are parasitic 
suppressors. Transistor Q3 acts as a vari¬ 
able source resistor which is actuated by 



fig. 12. A selective rf amplifier using two grounded-gate fet stages. Selectivity is provided by the 
helical resonators Tt and T2. For high-frequency operation it would be better to tap the fets down 
on LI and L2 to obtain more selectivity. 
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the avc system. This is one method of 
overcoming the incompatible avc require¬ 
ments of fets and bipolar transistors. 

Another interesting rf amplifier circuit 
which uses grounded-gate fets as buffer 
and impedance-matching devices for a 
pair of helical resonators is shown in fig. 
12. 15 Designed for color tv reception on 
channel 10 while rejecting channels 9 and 
11, it is claimed to provide 15-dB gain 
and a 4-dB NF at 193 MHz. The input 
and output circuits provide little selec¬ 
tivity because of the heavy loading of the 
fets. At high frequencies it would be 
better to tap the fets down on the tuned 
circuits so they could contribute to the 
overall selectivity of the receiver. 
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design data for 

pipe 


One of the best 
materials for 
antenna masts 
is steel pipe — 
here is how 
to design 
your own 


One of the best materials available for 
building self-supporting antenna masts is 
steel pipe. It is widely available, uniform 
in quality and reasonable in price. A well 
designed mast is adequately strong, neat 
and attractive, and relatively light weight. 
And, using steel pipe, it is not too 
difficult to design a fold-over mast which 
allows all antenna work to be done at 
ground level. Even maintenance on the 
mast itself does not require work at any 
great height. 

However, attaining all of these advan¬ 
tages does require some design work. This 
is particularly important for safety. The 
purpose of this article is to present a set 
of design curves which will give a safe and 
satisfactory design while using the mini¬ 
mum of material. 
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construction 

The general construction of a typical 
fold-over pipe mast is shown in fig. 1. At 
the top is the antenna and rotator, carried 
by the smallest size pipe. This is inserted 
into the upper end of the next size pipe 
for a short distance, and fastened by 
through-bolts or welding. The second 
section is inserted into the next larger, 
and so on. The bottom section is hinged 
to a fixed upright pipe, which gives the 
fold-over feature. It, in turn, nests into a 
larger section of pipe set into the ground. 
A yoke is provided to fasten the mast to 
the upright after erection. Fig. 1 shows a 
block and tackle for pulling the mast to 
the vertical position but a winch, fastened 
to the upright, may be used instead. 

Most mast designs use the widely 
available standard-weight pipe, each size 
of which nests neatly into the next larger 
size, over the range from 1 V 2 to 4 inches 
(38 to 100 mm). Larger sizes still nest, 

Standard and Extra Strong (ASTM nomencla¬ 
ture) are the two pipe weights commonly 
encountered. The American Petroleum Institute 
has a separate designation for well casing, but 
this is called tubing rather than pipe, although 
some sizes are identical to pipe sizes. The 
critical dimension for Standard weight pipe are: 


size 

4-inch (102-mm) 
3*/2-inch (89-mm) 
3-inch (76-mm) 
2'/2-inch (64-mm) 
2-inch (5 1 -mm) 


OD 

4.5" (114 mm) 
4.0" (102 mm) 
3.5" (89 mm) 
2.875" (73 mm) 
2.375" (60 mm) 


wall thickness 
0.237" (6.0 mm) 
0.226" (5.5 mm) 
0.216" (5.5 mm) 
0.203" (5.0 mm) 
0.154” (4.0 mm) 


The ASTM recommended fiber stress values for 
Standard weight pipe is 20,000 psi (bending). 
The design procedure presented here uses a 10% 
reduction from this stress figure, based on good 
used pipe. Editor 
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but there is a gap between the walls. Very 
high masts, or those with unusually heavy 
top loads, can be built with extra-strong 
or double-extra-strong pipe, but such 
designs are not considered here as the 
data are calculated for standard-weight 
pipe. 

design criteria 

The critical or design load on a section 
may be caused by wind load when the 
mast is vertical, or by erection load as the 
mast is being raised. Both loads should be 
calculated and the design chosen for the 
worst of the two. 

For wind load, two design winds are 
commonly used. For most of the coun¬ 
try, it is assumed that the worst wind to 
be encountered is 85 mph (137 Kph), a 
value to be expected once in 50 years or 
so. For Florida, the Gulf Coast and 
locations such as Cape Flatteras, a maxi¬ 
mum wind of 125 mph (201 Kph) is also 
used. Your county engineer can provide 
the recommended value for your location 
(see reference 1). 

During erection there is some deflec¬ 
tion, or bending, of the mast. The great¬ 
est load occurs as each section is horizon- 



fig. 1. General layout of the fold-over pipe mast 
(not to scale). 



fig. 2. Allowable section length at erection for 
standard weight pipe, fiber stress =18 kips.* 


tal and this is the loading which must be 
designed for. 

The wind and erection impose two 
different types of load on the section. 
One is the concentrated load at the 
topmost end of a section due to the 
forces on the section above. The second is 
the distributed load acting along the 
length of the section. As the concentrated 
load becomes larger there is less strength 
left for the distributed load, so the 
section length must become smaller. 
Accordingly, the problem of design is to 
determine the allowable section length. 

The concentrated load during erection 
is the weight of the antenna, rotator and 
sections above the one being considered. 
The concentrated wind load includes the 
sum of all wind loads above the section 
being considered. The usual load is calcu¬ 
lated on the basis of projected area. This 
is the area covered by the shadow of the 

'The units of force are pounds, tons, kilograms, 
etc. In engineering practice the word kip is 
frequently used; it merely means a thousand 
pounds. Thus 18 kips can also be written 
18,000 pounds. Editor 
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object. If the object is not symmetrical, 
as a Yagi beam, the largest projected area 
is used. The loading depends on whether 
the object is flat or round, as follows: 


kg per square meter). Reading upward 
from this load on fig. 4, it is seen that the 
maximum allowable length for 1 Vi-inch 
(38-mm) pipe is 8 feet (2.4 meters). Since 


wind loading 

pounds per square foot (kg per square meter) 

85 mph (173 kph) wind 125 mph (201 kph) wind 

Flat objects 30.3 (147.9) 65.9 (321.8) 

Round objects 18.1 (88.4) 39.0 (190.4) 


The projected area is often given in the 
instructions for commercially made an¬ 
tennas and rotators. It is easily calculated 
from the dimensions of the element. 1 

Given this concentrated load on the 
topmost section, design of the mast 
proper involves solving section load equa¬ 
tions for allowable section length. To 
simplify this process the equations have 
been reduced to a series of graphs, fig. 2 
and 3 for load during erection, and figs. 4 
and 5 for wind loads. Use of these curves 
will be explained through an example. 

example 

Assume that the design is for an all 
tubing six-meter antenna, having two 
square feet (0.186 square meter) project¬ 
ed area and weighing 15 pounds (6.8 kg). 
A small TV rotator is available, having 
one-half square foot (0.046 square meter) 
of mostly flat plate area, and weighing 8 
pounds (3.6 kg). This area is not subject¬ 
ed to unusual winds. Mast height is forty 
feet (12.2 meters). 

The concentrated load on the top 
section is 15 plus 8 or 23 pounds (10.4 
kg). Entering fig. 2 at the bottom with 
this weight and moving upwards, it is seen 
that the top section could consist of 
12-feet (3.7-meters) of 114-inch (38-mm) 
pipe, or 16-feet (4.9-meters) of 2-inch 
(51-mm) pipe or 20-feet (6.1-meters) of 
2V2-inch (64-mm) pipe. In keeping with 
the scale of the antenna, suppose the 
1 Vi-inch diameter (38-mm) pipe is used. 

The concentrated wind loading is due 
to 2 square feet (0.186 square meter) of 
antenna and one-half square foot (0.046 
square meter) of rotator. From the table 
above, the loading is 2 x 18.1 plus 0.5 x 
30.3, or 51 pounds per square foot (249 
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this is the critical value, it becomes the 
length of the topmost section. 

Assume that the sections are to be 
fastened by welding, with 6-inch 
(15.2-cm) insertion into the next section. 
From fig. 3, the weight of the 8 n /2-foot 
(2.6-meter) total of the top section is 23 
pounds (10.4 kg). The wind loading on 
the exposed 8 feet (2.4 meters), from fig. 
5, is 25 pounds per square foot (122.1 kg 
per square meter). Thus, the weight load 
at the top of the second section is 23 + 
23 or 46 pounds (20.9 kg) and the wind 
loading is 51 + 25 or 76 pounds per 
square foot (371.1 kg per square meter). 

Using fig. 2 again, the maximum allow¬ 
able length of the next section using the 
nesting 2-inch (51-mm) pipe is 1114 feet 
(3.5 meters) for erection loads. From fig- 
4, the allowable length for wind loads is 9 
feet, which becomes the section length. 
Proceeding as before, the loads on the 
next section are 46 plus 35 or 81 pounds 
(36.7 kg) during erection, and 76 plus 35 
or 111 pounds per square foot (541.9kg 
per square meter) for wind. 

Again, using fig. 2 and 4, the allowable 
length of 2V2-inch (64-mm) pipe is 13 feet 



(4 meters) for erection load, and 1214 feet 
(3.8 meters) for wind load. The 1214 feet 
(3.8 meters) is the length 2 a in fig. 1. The 
load on the section 2 b in fig. 1 is the same 
in magnitude, so this part could also be 
1214-feet (3.8-meters) long. However, a 
stock length for pipe is 21 feet (6.4 
meters). Assume that this is all that is 
available. Then the third section will need 
to end one-foot (30-cm) above ground to 
reach the desired 40-feet (12.2-meters) 
total height. This is not unreasonable. 


1014 feet (3.2 meters) of the lower 
section plus some amount on the upright. 
Assume that the upright is fully exposed, 
a safe assumption. The wind load to the 
top of the upright is 111 plus 55 or 166 
pounds per square foot (810.5 kg per 
square meter) maximum, the exact value 
depending on the final choice of upright 
length. From fig. 4, the upright can be 
only 6-feet (1.8-meter) long if it is 214 - 
inch (64-mm) diameter, or 13-feet 
(4-meters) long if it is 3-inch (76-mm) 



fig. 4. Maximum allowable section length for standard weight pipe with winds of 85 and 1 25 mph 
(fiber stress =18 kips). 


If a counterweight is added to the 
lower part of the third section to just 
balance the top weight, the erection loads 
on the fixed upright pipe are essentially 
zero. Even if no counterweight is used, 
the balancing effect of the part £ b of fig. 
1 reduces the load on the upright to less 
than the load on section £ a of fig. 1. 
Thus, if the upright is no smaller than the 
lowest mast section, it will have adequate 
strength for erection. 

The wind load on the upright is that of 
the upper sections plus that on the top 


diameter. Since 1214 feet (3.8 meters) is 
needed as a minimum, this is just about 
right (half of the 21-foot [6.4-meter] 
length of the 214-inch [64 mm] section, 
plus one-foot [30-cm] ground clearance). 

Factors affecting the length of pipe 
buried in the ground are discussed below. 
For this example, assume that this is ten 
percent of mast height, or 4 feet (1.2 
meter). Total upright length is thus 1314 
plus 4 or 1714 feet (5.3 meters). The 
jecket section buried in the ground needs 
to have one-inch (25-mm) clearance, so 
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it needs to be a four-foot (1.2-meter) 
length of 5-inch (127-mm) diameter pipe. 
The results of this design example are: 

Top section: 114-inch (38-mm) diameter 
top section, total length 8% feet (2,6 
meters), exposed 8 feet (2.4 meters). 

Second section: 2-inch (51-mm) diameter 
second section, total length 914 feet (2.9 
meters), exposed 9 feet (2.7 meters). 

Lower section: 214-inch (64-mm) diam¬ 
eter lower section, total length 21 feet 
(6.4 meters), hinge at 1214 feet (3.8 


all-purpose design curves for these. The 
best way of proceeding is to work with 
your county engineer, and use the prac¬ 
tices developed for your particular area. 
The local power or telephone company 
should also be able to supply the neces¬ 
sary data. 

For reasonably good soils, such as firm 
loams or clays, a good starting point is to 
assume that the foundation depth is equal 
to ten percent of the height, with the 
jacket set in concrete of sufficient size to 
keep the soil load to a safe value. A 
maximum load of 4000 pounds per 




SECTION LENGTH IFEET) 
A 125 MPH 


fig. S. Wind loading for standard weight pipe, 85- and 125-mph winds. 


meters), 1-foot (30-cm) ground clearance 
at bottom. 

Upright: 3-inch (76-mm) diameter up¬ 
right, total length 1714 feet (5.3 meters), 
exposed 13% feet (4.1 meters), buried 4 
feet (1.2 meters). 

Jacket: 5-inch (127-mm) diameter jacket, 
total length 4 feet (1.2 meters), all 
buried. 

If necessary, this design could be carried 
higher, using larger pipe sizes. 

It is often necessary to try several 
initial assumptions as to length and diam¬ 
eter of the top section. With a little 
practice, this can be done in a few 
minutes. 

foundations 

Because of the great variability of 
soils, it is not possible to provide a set of 
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square foot (19530 kg per square meter) 
is often used, with the design being 
adjusted to give 100% safety factor above 
the design load. If you haven't done this 
work before, the county engineer can 
show you the steps. 

safety 

Any antenna mast can become a 
hazard if good safety practices are not 
followed. Remember that a quarter- or 
half-ton of steel thirty- to seventy-feet (9- 
to 21- meters) in the air is no toy. If you 
lack experience or don't have the proper 
facilities, get qualified help. Always 
remember, safety is no accident. 

reference 

1. John J. Nagle, K4KJ, "How to Calculate 
Wind Loading on Towers and Antenna Struc¬ 
tures," ham radio, August, 1974, page 16. 
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Out-hustles them all! 


The famous HAMCAT ..now redesigned for greater per¬ 
formance .. equals or exceeds the performance of any other 
Amateur Mobile antenna. We guarantee it! And you need buy 
only one mast whether you mount it on fender, deck or 
bumper. There s just one set of coils and tip rods , and they 
all stand up to maximum legal power That’s performance, 
that's value . THAT'S HY-GAIN! 

Original Hy-Q quick changer" coils wound on tough fiber¬ 
glass coil forms for greater heat resistance, less RF absorption 
/ Fiberglass shielded coils can't burn up. impervious to 
weather / Shake-proof, rattle-proof, positive lock hinge now 
even stronger eliminates radio noise / All stainless steel tip 
rods won t bend or break / Full 5' mast gives you 10% more 
radiating area than the competition / Rugged swivel-lock stain¬ 
less steel base for quick band changes, easy garaging. 

Get the Hamcat...from Hy-Gain 

For prices and information, conlact your local Hy-Gain distributor or write Hy-Gain 

Order No 257 All new design 5 long heavy duty 

mast ol high strength heavy wall lubing 

Order No 252 75 meter mobile coil 

Order No 256 40 meter mobile coil 

Order No 255 20 meter mobile coil 

Order No 254 15 meter mobile coil 

Order No 253 1 0 meter mobile coil 

Order No 499 Flush body mount 
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In my last article on the reciprocating 
detector 1 the final paragraph contained 
the statement, "... It is hoped that 
other amateurs will try it and perhaps 
find some of the features we missed; or 
perhaps shoot down those reported." In 
the months following publication of the 
article, I have received considerable mail 
explaining what I missed, or telling me I 
was copying some one else's idea, which 
had been invented using tube circuits in 
1907. For the most part, the questions or 
descriptions were useful in answering all 
who posed other questions. But most of 
all, demonstration of several short¬ 
comings were made obvious. Acknowl¬ 
edgements usually follow the last para¬ 
graph in an article; but mine must come 
first, and I thank all who wrote. This 
article is presented to answer most of the 
queries received and to set the record 
straight on what the reciprocating 
detector (RD) is, and what it is not. 

typical queries 

Many requests were for circuitry that 
could be used to incorporate the RD in 
receivers with i-f amplifiers at frequencies 
well above the limits of the practical 
reciprocating detector. The method of 
obtaining the RD reference is through 
feedback, which is partly carrier-level 
controlled and which would require 
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shielding of the adjacent circuits and the 
use of semiconductors well out of the 
price range of the average amateur. Other 
requests desiring to use the RD with 
transceivers required extensive investiga¬ 
tion into the operation of these sets. In 
most cases I recommended that the 
amount of work would not justify the 
results. 

older sets 

Many amateurs installed the RD in 
older sets that had single filters, or none 
at all, with the hope that ssb, as well as 
the other features described would result 
in a receiver that could compete in the 
melee on bandedge pileups, or that could 
put these receivers in the same class with 
a modern receiver. This is not possible, 
and it was not my intention to mislead 
anyone into thinking it was. 

The problem here is perhaps best 
resolved by careful consideration of the 
facts on how the receiver operates; for 
some because of the avc characteristics or 
the lack of them. 

The set could never be used success¬ 
fully on ssb. Why? Let's take the case of a 
receiver with single-filter selectivity. Sup¬ 
pose the receiver has one filter 3.1-kHz 
wide with a 455-kHz i-f. A reciprocating 
detector with a 455-kHz reference fre¬ 
quency will require the user to offset- 
tune the front end. He will receive some 
of the sideband he is looking for and will 
have all the pertinent features of noise 
impulse suppression of the RD, but part 
of the sideband will be clipped and will 
sound hard. 

If there is no filter at all, and the 
bandwidth is very wide (which is usually 
the case), then either sideband will get 
through easily, along with the adjacent 
channel. Obviously filters are a must and 
dual filters are the best in my opinion. 

The attack characteristics of the avc in 
older sets are such that these systems 
cannot be used with the reciprocating 
detector. The RD can't stand overloads, 


and in many cases the rf signal presented 
by the i-f amplifier of older sets to the 
RD is in excess of 3 volts, which will 
certainly saturate it. I don't have a cure 
for this problem in the design presented 
here. Unless you can redesign your old 
receiver to accommodate today's signal 
amplitudes, I can't recommend an RDto 
replace your existing detector unless you 
wish to use it for some of the other 
modes of operation. 

Before describing the RD converter. 
I’ll describe the operation of the RD and 
define some terms. 

circuit description 

Let's start by looking at the circuits of 
fig. 1. The description deals first with the 
circuit of fig. 1A, a bit different from 
most detector circuits. A dsb signal will 
be used to actuate the RD switch. The rf 
input is fed into a battery and resistor 
combination, which provides bias to keep 
transistor Q3 just below, but not quite at, 
cutoff. Transistor Q3 therefore serves as a 
half-wave rectifier for the incoming signal 
and as a current source for the emitters of 
Q1, Q2. This current source is the refer¬ 
ence for the base of Q2, enabling it to 
conduct on the positive reference peaks. 
Therefore, since Q1 and Q2 emitters are 
driven from a common-current source, 
G1 is enabled and conducts when Q2 is 
off, but only on negative reference peaks. 
Neither Q1 nor Q2 can conduct unless Q3 
is also enabled, which occurs only on 
positive rf signal peaks. Therefore Q2 
conducts when the rf signal is in phase 
with the reference signal, and Q1 con¬ 
ducts only on the 180-degree difference 
with respect to the reference. 

Now, since the audio and rf outputs 
are obtained differentially from those 
two switching transistors, a transfer of 
the conduction of Q1 to Q2, or vice 
versa, causes a polarity flip. It is this 
flipping action that is required to convert 
the waveform to a sine wave. 

In the paragraphs above I have 
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continually used the word “reference," 
and in doing so may have confused the 
issue. By reference, I mean the beat signal 
that is synthesized from the rf input 
signal. Through feedback, routing the 
signal through the filter, F L, we have 


-f DC 



o 


automatically provided a beat frequency 
oscillator, which is dependent upon the 
signal. More about this later. 

synchronous mode 

So far I've talked about a system that 
is self-controlled through the use of the 
carrier-synthesized reference. Now comes 
another term we must use: the synchron¬ 
ous mode. The reference signal is 
synchronous with the carrier because it is 
generated by the carrier. The feedback 
through the filter, FL, establishes this 
action. The signal is recovered from the 
switch through an audio transformer (act¬ 
ing as a low-pass filter in the demonstra¬ 
tion circuit). 

nonsynchronous mode 

Since it has been demonstrated how 
the reference signal is derived from the 
received (carrier) signal, and you now 
know what is meant by the synchronous 
mode, I'll try to answer the question 
most amateurs get around to asking: 
"How do you get a reference when you 
have a single sideband signal with no 


AUDIO 

OUTPUT 
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carrier?" A third definition now rears its 
head: nonsynchronous mode—because 
there is no carrier-generated bfo signal if 
the carrier is properly suppressed. 

It will be easier to understand what’s 
going on with the aid of fig. IB. It's the 
same circuit as in fig. 1A but without the 
feedback loop. It uses a separate oscilla¬ 
tor in the same fashion as a product 
detector. It is, in fact, exactly like a 
product detector. 

Let's rearrange some of the circuits 
and voltages and see what happens. First 
we replace the input signal to transistor 
Q3 with a small dc voltage. This voltage is 
converted to a fixed current in the 
collector of Q3. Now we replace the bfo 
with the filter circuit. Transistors Q1 and 
Q2 are now part of a differential ampli- 


and filter bandwidth, which many readers 
want to decrease because of the noise- 
elimination effects. Let's go back to dsb. 
The synchronous bandwidth of the signal 
is about one-third of the filter passband, 
or about 150 Hz. This is the case where 
phase correlation, previously discussed, is 
used. With an ssb input signal, the refer¬ 
ence point follows the signal. Now, if the 
sides of the filter are too steep, phase 
synchronism will not be consistent and 
the reference signal will hop around 
trying to follow the input signal. 

The peak deviation of a virtually un¬ 
filtered RD reference signal can't swing 
more than 30 degrees. This is not too 
obvious. Remember that the 180-degree 
phase change in the incoming signal is 
completely wiped out by the flipping 



fier. Through regenerative feedback Q1 
and Q2 form a simple oscillator operating 
at the filter center frequency. 

The dc voltage impressed on the base 
of Q3 is the average value of the half¬ 
wave rectified signal. The flipping action 
previously described for the synchronous 
mode still occurs. However, it's difficult 
to follow. This is because of the inter¬ 
mediate phase changes, which result from 
the frequency difference between the 
input signal and the self-generated refer¬ 
ence signal. In this mode, the reference 
level is no longer completely amplitude 
controlled by the input signal, but it does 
have signal-induced phase fluctuations. 
This signal is now pure rf since it is the 
filtered version of the signal envelope. So 
now the question should really have been, 
"How do you detect a reference for ssb 
signals?" 

bandwidth and noise reduction 

We will now discuss the lock-in range 


action of the reciprocating switch. So a 
filter with a bandwidth of 500 Hz or so 
will yield little or no jitter, even if the 
input is random noise. As for amplitude 
variations, this same filtering reduces 
these changes in the reference signal to a 
degree that most amplitude variations 
that approach zero are not evident. The 
fluctuation rate of these variations could 
be in the vicinity of 250 Hz. It should 
now be obvious why the circuit can and 
does reject impulse noise of short dura¬ 
tion and reduces the intensity of long 
static crashes. It should also be obvious 
why a filter with sides too steep or too 
narrow will not help, except, perhaps, on 
noise. If, however, the filter is too narrow 
and only improves noise rejection, the 
phase jitter will ruin the effectiveness of 
the reciprocating detector for its other 
purposes. 

455-kHz i-f receivers 

It took a lot of looking to find a way 
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fig. 3. Reciprocating detector 
converter schematic. 


FL1 Ferroxcube 1811CA4003B7 pot core 
with 1811 bobbin. LI is 5 turns no. 30 
enamelled; L2 is 36 turns no. 30 enam¬ 
elled; L3 is 30 turns no. 36 enamelled 
L4, Vari-Q filter wound on Ferroxcube 1811- 
L5, CA250CB7 pot core with 1811 bobbin. 
L6 L4 is 15 turns no. 30 enamelled; L5 is 130 
turns no. 36 enamelled; L6 is 26 turns 
no. 30 enamelled 

L7, Mixer coil, 455 kHz. L7 is 130 turns no. 
L8 36 on Amidon Associates T44-15 toroid 
core. L8 is 8 turns no. 36 wound on 
same toroid 


m 

that would allow the RD to be used with 
almost any receiver (see fig. 2). A mixer is 
modulated by a crystal-controlled oscilla¬ 
tor. The mixer input has a tuned circuit 
adjusted to match a 455-kHz i-f output. 
It can easily be coupled to the last i-f 
stage through a coaxial cable and a small 
capacitor. The input circuit can be adjust¬ 
ed to accept a wide range of frequencies 
simply by changing the input transformer 
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+ 6V 



to one for the desired frequency. The 
crystal must also be changed. 

The vari-Q filter is excellent for reduc¬ 
ing interference. Its passband may be set 
by a variable capacitor and adjusted by a 
potentiometer (Cl 5 and R25, respective¬ 
ly, fig. 3). Adjustment is variable over a 
15-kHz range. 

construction 

The circuit (fig. 3) is conventional. 
The reference filter includes a variable 
capacitor operated from the front panel. 
This control allows the reference signal to 
be offset for receiving ssb signals. The 
control can be marked to indicate upper 
or lower sideband. 

*PC board available from the author. Write for 
details. Please include a self-addressed stamped 
envelope. 


The circuit is constructed on a PC 
board* except for the af amplifier and 
power supply. My unit is contained in a 
4x4x8-inch (10x10x20-cm) cabinet 
finished to match other equipment on the 
operating desk. 

Point-to-point wiring is used. Compo¬ 
nents in the parts list and schematic are 
not sacred except for the pot cores. 
Semiconductors should be silicon. Almost 
any general-purpose npn transistors may 
be used. The mixer transistor is an RCA 
40673, although substitutes are available 
that will work just as well. 

references 

1. Stirling Olberg, W1SNN, "Reciprocating 
Detector," ham radio, March, 1972, page 32. 

2. Stirling Olberg, W1SNM, "Vari-Q Filter," 
ham radio, September, 1973, page 62. 
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Explore the world of RTTY... 
with sophisticated equipment from HAL. 



The RVD-1002. The silent, reliable 
RTTY video display unit from HAL. 

The revolutionary HAL RVD-1002 RTTY video display 
unit "prints'' an RTTY signal Irom any TU at the lour 
standard data rates (60. 66. 76 and 100 WPM), using 
a TV receiver with slight modification Or it will directly 
teed a TV monitor. Power consumption is low, thanks 
to the RVD-1002 s solid-state construction So turn on 
to silent, trouble-free RTTY —with the RVD 1002 
Price S575 ppd. USA Air shipment $10 


The silent RTTY keyboard — 
that's the HAL RKB-1. 

The RKB-1 TTY keyboard is loaded with features to 
make sending RTTY easy and lun. You get automatic 
letter/number shift at all four speeds, typewriter 
keyboard layout, and no clatterl The loop keying 
transistor is isolated from other keyboard circuits — 
wire it into any convenient point in your loop Plus 
TTL logic, glass epoxy PC board, commercial grade 
keyswitches and more 

Price $250 Assembled, ppd USA Air shipment $5 



All solid-state Transmit at data rates of 60. 66. 75 or 
100 WPM at the flick of a switch Complete alpha 
numeric keys. 15 punctuation marks. 3 carriage control 
keys. 2 shift keys, break key. 2 character function 
keys, a "DE-call sign" key. even a ' Quick brown 
fox " test key 

The DKB 2010 is equally versalile in the CW mode, 
with complete alphanumeric and punctuation keys 
speeds from 8-60 WPM, and a ' DE-call sign” key 
The DKB-2010 includes a three-character butler oper 
ational in either the RTTY or CW mode Optional 
64 or 128 key buffer also available 


Every amateur who knows his RTTY respects the ST-6 
terminal as being Ihe best Autostart operation, an 
antispace feature and switch selection of 850 and 
170 Hz shifts are standard Circuitry is state-of-the-art, 
including DIP IC’s on plug-in PC cards Fillers and 
discriminators are designed for standard RTTY tones 
A 425 Hz shift discriminator is an option which allows 
superior reception when copying commercial press 
transmissions Another option is the AK 1 audio fre¬ 
quency shift keyer for input to an SSB transmitter 
The ST-6 and its options are available in assembled 
or kit form Cabinet not included in kit 


Price $425 Assembled. $325 Kit. ppd USA 
64 key buffer $100, 128 key buffer $150 
Air shipment $10 


Price ST-6 $310 Assembled. $147 50 Kit. ppd USA 
425 Hz Discriminator $40 Assembled. $29 Kit. ppd 
USA AK-1 AFSK S40 Assembled. $29 Kit. ppd USA 
Air shipment Assembled ST-6 with any or all options 
$10. ST-6 Kit $4 425 Hz Kit Si AK-1 Kit $1 



HAL Communications Co'P 
Box 365. Urbana. Illinois 61801 
Telephone (2171359 7373 


-1 

Enclosed is S tor RVD 1002 RKB 1 DKB 2010 ST 6 | 

Please specify Assembled K.t Options 

Please send me more information on the following HAL products . 

1 RVD-1002 n RKB-1 I. DKB-2010 ST 6 
‘ Complete HAL catalog 


Name 


Address 


Call Sign 


City/State/Zip 


Illinois residents add 5% sales tax 


Hj 
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How to win the fist fight... 
with CW equipment from HAL. 



The economical HAL 1550 keyer. 

The easy-lo-use 1550 keyer is your answer II 
you're looking (or an electronic keyer that lets 
you send accurate CW effortlessly Send 
from 8 to 60 WPM with conventional, iambic, 
and dot memory operation. Operates with dual 
or single lever keys. The optional 1550/ID 
automatically sends "DE" followed by your 
station call For fast, accurate CW. order the 
HAL 1550/ID or 1550 today 

Price: 1550/ID. $95; 1550, $75; ppd USA 
Air shipment, add $3. 


ID-1 A repeater identifier. 
Commercial quality, low price. 

The HAL ID-1 A brings the radio amateur a 
commercial-quality repeater identifier that 
complies with FCC ID requirement It has a 
unique read-only-memory that you can easily 
reprogram yourself. Capacity of the ROM is 
39 dots, dashes and spaces. TTL IC's assure 
immunity from noise and temperature ID inter¬ 
vals available: 3, 6.12 or 24 min Specify call 
Price: $115, ppd USA Air shipment, $3 



Send perfect CW every time 
with the MKB-1. 

A complete Morse keyboard Code speed 
variable from 10-60 WPM with variable dot-to- 
space ratio (weight). All solid-state, featuring 
computer-grade components Complete alpha¬ 
numeric and punctuation keys, plus an optional 
"DE-call sign" key factory programmed lor you 
Includes built-in speaker/oscillator monitor. 
Price: $290 Assembled. $199 Kit. ppd USA 
Without ID. $250 Assembled. $170 Kit 
Air shipment. $5 


CW—and RTTY on one keyboard! 
The HAL DKB-2010. 

All solid-state Type out CW at 8-60 WPM Ad¬ 
justable dot-to-space ratio (weight). Complete 
alphanumeric keys, plus 11 punctuation marks 
Five standard two-character keys, 2 shift keys, 
break-for-tuning key, 2 three-character function 
keys, and a "DE-call sign" key. We ll program 
your call right into the DKB-2010 Plus com¬ 
plete RTTY capabilities Built-in three-character 
buffer Optional 64 or 128 key buffer also 
available. 

Price: $425 Assembled. $325 Kit, ppd USA 
64 key buffer $100.128 key buffer $150 
Air shipment, $10. 


HAL Communications Corp Enclosed is S lor DKB-2010 MKB-1 i • ) ') 1 A 

Box 365. Urbana. Illinois 61801 Please specify Assembled Kil Options _ 

Telephone (217) 359-7373 Please send me more information on the following HAL products 

n DKB-2010 n MKB-1 n 1550/1550 ID □ ID-1A 
□ Complete HAL catalog 

Name_Address_Call Sign 


iU 


City/State/Zip_ 

Illinois residents add 5°o ale * :« 



More Details? CHECK OFF Page 126 
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miniature 

filament transformers 


When miniature 


filament transformers 
are used in 


low-voltage 
power supplies 
the output voltage 
may be higher 
than expected 


In the old days when you bought a 
filament transformer you hardly ever 
bothered to measure the secondary volt¬ 
age. You knew that, at no load, it would 
be roughly 10% or so higher than at full 
load. This allowed for a reduction when 
loaded and also allowed for some voltage 
drop in the connecting wires to the tube 
sockets. Also, filament transformers were 
used primarily in those days to heat 
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filaments or heaters and these voltage 
requirements weren't very critical. 

Now things have changed. With mini¬ 
aturization and the lower power-supply 
voltages required for semiconductor cir¬ 
cuits using transistors, ICs and LEDs in 
analog and digital equipment, filament 
transformers are often selected by the 
experimenter as convenient power-supply 
transformers. Sometimes this is disastrous 
because, unless the transformer is fully 
loaded to its rated current capacity, the 
secondary voltage may be much higher 
than expected. 

power supply 

Consider an experience I had. I needed 
a 15-volt dc power supply to furnish 20 
mA to a transistor circuit. Good regula¬ 
tion was not a requirement but this 
transistor circuit absolutely could not 
tolerate a supply voltage greater than 20 
volts. Anything over 20 volts could zap 
the works. 

For the power supply I decided to use 
a 12-volt filament transformer and a 
full-wave bridge rectifier feeding a capa¬ 
citive filter. My initial rough calculations 
indicated that the output couldn't possi¬ 
bly be more than 20 volts even at no load 
after allowing for a 110% no-load second¬ 
ary voltage (plus an increase of 7 °A 
because my line voltage is a steady 12E 
volts ac rather than 117 volts). This 
worked out to 20-volts dc maximum ai 
no load. 
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Since the load current of 20 mA 
was quite modest and since I wanted 
to hold the size of the power supply 
down, I looked around for a miniature 
12-volt filament transformer with a lower 
current rating than the generally available 
600-mA units. At Radio Shack I found a 
12-volt, 300-mA transformer with a core 
that measured only 1 3/8 x 1 1/8 x 3/8 
inches (35 x 29 x 10 mm). I hooked it 
up, connected my voltage-sensitive load, 
turned on the juice and promptly zapped 
the transistor. What went wrong? Tran¬ 
sients? Not this time. I measured the 
no-load dc output of my power supply 
(belatedly) and found it to be 27.5 volts! 



RATIO. SECONDARY CURRENT 
TO RATED CURRENT ) 


fig. 1. Chart shows how the secondary voltage 
increases as the secondary current is decreased 
in two miniature filament transformers. 

The no-load secondary voltage to the 
bridge rectifier measured 20 volts ac 
instead of 14 volts as originally estimated. 

miniature transformers 

This sad experience aroused my curios¬ 
ity about miniature filament transformers 
so I made some measurements and tests. I 
pass the results along for the benefit of 
others. I went back to Radio Shack and 
picked up one of their 6.3-volt, 300-mA 
filament transformers. This one had the 


same core size as the 12-volt, 300-mA 
unit even though the VA ratings have a 2 
to 1 ratio. Now I had a 6.3-volt and a 
12-volt transformer to test and compare. 
Each transformer was connected in turn 
to a Variac to energize the primary at the 
rated 117-volts ac. An adjustable resistive 
load was connected to the secondary and 
varied to draw from rated full-load to 
no-load secondary current. 

The results are shown in fig. 1 . From 
this graph it is evident why my equip¬ 
ment was zapped. The no-load or light¬ 
load secondary voltage is considerably 
higher than the voltage at full-rated 
current. This revelation isn't meant to be 
a condemnation of the Radio Shack 
transformers. Actually they are well- 
made, American-produced products which 
put out their specified voltages at their 
full-rated currents. 

Sometimes when electronic compo¬ 
nents are miniaturized there are trade-offs 
involved. With transformers the core 
losses go up and the copper losses are 
greater due to the higher resistance of the 
small wire used. Would you believe that 
the primary current at no-load can be 
greater than when the secondary is fully 
loaded? I measured these primary cur¬ 
rents on the 6.3-volt, 300-mA trans¬ 
former. Using a thermocouple-type 
milliammeter to get an rms measurement, 

I read 49 mA at no-load and 42 mA at 
full load. Using a scope revealed a more 
distorted primary current waveform at 
no-load which confirms that core losses 
are high with miniature transformers. 

Next I measured the resistances of the 
windings. The 12-volt unit had a primary 
resistance of 270 ohms and a secondary 
resistance of 8 ohms. The 6.3-volt unit 
had 420- and 3-ohm windings. These 
readings are many times higher than the 
corresponding resistance for physically 
larger transformers of higher current rat¬ 
ings and partially account for the low 
regulation factor. In conclusion, when 
using miniature filament transformers 
you must expect higher-than-normal volt¬ 
ages when less-than-rated secondary 
currents are being drawn. 
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squelch-audio amplifier 


for fm receivers 
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Next to attaining the impossible is build¬ 
ing a squelch-audio circuit that really 
works. Even more unlikely is locating a 
squelch circuit which will function well in 
a variety of different fm receivers. The 
circuit described here achieves the next to 
impossible with readily available compo¬ 
nents. 

circuit 

The audio amplifier is a conventional, 
run-of-the-mill 1C amplifier. Others may 
work just as well. Audio from the fm 
detector output is connected to the audio 
gain control through shielded audio line, 
properly filtered and amplified to drive a 
loudspeaker. A second, similar arrange¬ 
ment connects the detector output to the 
squelch sensitivity control — the signal is 
then filtered by a simple RC circuit, 
amplified by Q1 and rectified. Only noise 
above the audio portion of the signal 
spectrum is affected by this processing. 
Under no-signal conditions negative bias 
is maximum and Q2 is turned off at a 
threshold level determined by the sensi¬ 
tivity control setting. Transistor Q2 then 
begins a logic toggling action through U1, 
a 7400 1C. A low on pin 8 of U1 clamps 
off a portion of U2, thus quieting the 
speaker. A signal carrier reverses this 
process, passing audio uninhibited 
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through U2 to the speaker. The toggle 
effect caused by the SN7400 1C provides 
an extremely sharply defined threshold. 

The only limiting factor with this 
squelch-audio amplifier is the no-signal, 
noise output voltage from the fm 
detector which should be at least 0.75 
volt ac as read on a sensitive voltmeter. 
Eliminating no-signal noise is one of the 
requirements of a good squelch system; 


replacing the SN7400 with a conventional 
Darlington transistor pair makes much 
lower clamping currents possible. 

results 

This squelch system compares favor¬ 
ably to the best of commercial circuits, 
and is readily adaptable to a multitude of 
fm receivers, unlike many commercial 
circuits. The circuit has served flawlessly 



with an asterisk may be reptaced with a smaller value, if necessary, for increased voice rejection. 


the other is making it possible for very 
weak signals to pass. This circuit responds 
to the weakest of signals. 

This squelch circuit performs well with 
supply voltages from 12- to about 14- 
volts dc. Squelch sensitivity is affected 
slightly by the varying power supply 
voltages inherent with mobile operation, 
but is well within acceptable limits. 
Current drain is on the order of 35 mA 
although lower values are possible 
through experimentation. For instance, 


for two years as the replacement for an 
entire T-33 Motorola Dispatcher audio 
squelch system at a considerable reduc¬ 
tion in current drain. Plenty of audio 
output is available and two hours of 
perforated-board construction is about all 
it takes to assembly the circuitry. The 
original was built on a 3x3-inch 
(76x76-mm) board and mounted inside 
the receiver. Nominal cost of the unit is 
about $5.00 

ham radio 
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the Heathkit 
HO-IO and SB-610 
as an RTTY 
monitor scope 

Any RTTY enthusiast who has tried to 
use either the HO-IO or SB-610 with the 
ST-series of terminal units has been quite 
disappointed. Both of these scopes offer 
too little gain for a good display with the 
one-megohm isolation resistors in the TU 
discriminator. These resistors prevent 
external cables (and scope) from loading 
the discriminator and also provide some 
filtering to clean up the display. 

One solution that has been used is to 
build a pair of amplifiers into the TU. 
This is a good solution and is relatively 
simple. However, I have three TUs and 
only one scope devoted to RTTY moni¬ 
toring. The obvious answer is to include 


+ I80V 



fig. 1. Amplifier for RTTY display uses com¬ 
ponents included in two-tone test oscillator. All 
numbered components are original Heath 
designations. Tube is a 6J11 dual pentode. 


the amplifiers in the scope rather than the 
TU. The scope, however, does not have 
the voltages necessary for a solid-state 
amplifier nor the room for an additional 
tube. There is a tube in the unit (both 
HO-IO and SB-610) which is never used 
at this station and is probably seldom 
used elsewhere. The two-tone generator 
uses a 6J11, dual pentode, to generate the 
tones. It is possible to use this oscillator 
stage as an amplifier with a minimum of 
additional parts and expense. The display 
is nearly as good as that provided by my 
lab scope. 

One of the objectives of this modifica¬ 
tion was to minimize the changes to the 
unit. Wherever possible the original com¬ 
ponents have been retained. The plate 
networks were removed as were all com¬ 
ponents wired to the grid and cathode of 
each of the two tube sections. The 
potentiometers which were used to set 
the tone levels are used to set the cathode 
bias. The only components added were 
four resistors (grid) and four capacitors 
(cathode bypass and plate coupling). The 
original wiring of the tone oscillator 
switch remains as a method of disabling 
the RTTY display when observing the 
transmitter. The single-tone position with 
horizontal sweep turned on gives some¬ 
what of a time display at no additional 
cost. 

Fig. 1 shows the circuit as it would 
appear in the HO-IO. Numbered com¬ 
ponents are original components. Com¬ 
ponent numbering and values will differ 
somewhat in the SB-610, but the circuits 
are similar. Save the few parts removed 
and it will be possible to return the unit 
to its original condition with a few 
minutes of your time and no expense. 

Robert Clark, K9HVW 
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adding carriage return 
to the automatic 
line-feed generator 

The automatic line-feed generator fea¬ 
tured in the January, 1973, issue of ham 
radio can be modified to provide the 


requirement that the printer be modified 
with a non-overline kit. It has the advan¬ 
tage that it can be used with model 15s, 
19s, Mites, Kleinschmidts and other print¬ 
ers provided that a suitable mechanical 
mounting can be devised for the micro¬ 
switch and that the interfacing of the 



TO 7400, PIN 2 


RESET AT END OF SEQUENCE 


fig. 2. Simple fnodification for adding carriage return to the automatic line-feed generator. 


carriage return signal in addition to the 
line-feed character. As the article ex¬ 
plains, the digital device is actuated by a 
microswitch mounted in the printer so 
that it is tripped when the carriage ap¬ 
proaches the end of a line. The logic then 
generates the electrical signals for carriage 
return and line-feed which are inserted in 
the printer loop, actuate the mechanism, 
and the printer then returns to normal 
print. The prevents overstrikes at the 
right margin. 

The carriage return modification does 
not add to the cost and eliminates the 


logic board can be made with existing 
equipment in the station. This is provided 
for in the TTL autostart unit described in 
the June, 1973, issue of ham radio. 

The modification envolves substituting 
a 7493 and a 74154 for the 7490 and 
7442 in the original unit, as shown in fig. 
2. A plated epoxy board is available for 
$7.00 postpaid in the USA.* 

Bert Kelley, K4EEU 

‘Order from the author, Bert Kelley, K4EEU, 
2307 South Clark Avenue, Tampa, Florida 
33609. 
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comments 


speech clipping 


filters designed for the job, with the 
object of producing optimum perform¬ 
ance at minimum cost. I feel that interest 
in rf clipping has now reached the point 
where the excuse of insufficient demand 
no longer applies. 

Les Moxon, G6XIM 
Petersfield, England 


Dear HR: 

I would like to make the following 
comments in response to W6VFR's letter 
in the August, 1973 , issue of ham radio. 
If the i-f response of a receiver is mea¬ 
sured with the age system operating, any 
peaks will appear to be flattened out, but 
this, unfortunately, does not make it 
sound any better. The same applies to the 
case of clipping, which also produces the 
appearance of a flat response curve with¬ 
out altering the relative strength of the 
various components of the signal present 
at any given moment. 

The apparent reduction of passband 
ripple, when the response is measured in 
the usual way, is therefore of no rele¬ 
vance. The passband ripple of all filters, 
at both the transmitting and receiving 
ends of the circuit, are fully additive in 
their effects. 

Choice of filter bandwidth is a matter 
for compromise which, in the case of 
standard filters, embodies a lot of practi¬ 
cal experience. What is optimum for a 
single filter must necessarily be non¬ 
optimum for a filter to be used in 
cascade, although results may still be 
acceptable. To establish that there is "no 
degradation," however, would require 
carefully controlled tests covering a wide 
range of conditions. 

It seems important to me that the 
possibility of using standard filters should 
not divert attention from the need for 


Dear HR: 

I can never understand why so many 
amateurs knock themselves out designing 
speech processors, clippers, etc. They 
really don't make that much difference 
on the air (I speak from experience). All 
they do is increase background noise and 
generally cause added and unnecessary 
confusion. 

When I was using a National 
NCX1000, which had a pretty good rf 
speech processor, I ran many on-the-air 
tests. I called DX stations in pile-ups with 
and without the speech processor en¬ 
abled, and I'm here to tell you that the 
speech processor didn't add one damn 
iota to the score of stations contacted. 

I think speech processors are gadgets 
for guys who are bored and like to fool 
around with something new. When it 
comes down to the nitty gritty, the signal 
that is clean, loud, and in the clear is the 
one that gets results. A speech processor 
just eats up extra power. Maybe the 
speech processor gives the operator a 
psychological lift, and that's probably 
okay. 

Anyway, the main thing in working 
hard-to-get stations is a matter of good 
operating practice, and all the electronic 
gadgets in the world aren't going to help 
the idiot-type operator who doesn't have 
chutzpah! 

Alf Wilson, W6NIF 
Encinitas, California 
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mexican repeater 

Dear HR: 

I would like to advise your readers of 
our new two-meter fm repeater in opera¬ 
tion in the Mexico City area. The repeater 
has been in operation since last August 
and is the first fully automatic amateur 
repeater in Mexico. The repeater is spon¬ 
sored by our club, "Asociacion VHF de la 
Ciudad de Mexico" (Mexico City VHF 
Association) and is maintained by dues of 
our members. The call is XE1VHF and 
frequency is 16/76. Although the 
repeater is for use by club members, all 
visitors are welcome. We are also planning 
a second two-meter repeater as well as a 
450-MHz uhf repeater using the call 
XE1UHF. 

Although there is no formal reciproc¬ 
ity agreement between the United States 
and Mexico, visiting amateurs can contact 
me at my home address below and 
perhaps a temporary permit can be 
arranged. In any event, bring a small rig 
or a walkie-talkie as a way can 
undoubtedly be found for a visitor to use 
the repeater. 

Robert N. Green, XE1WS/W2GFO 
Palmas 1460 
Mexico City 10, Mexico 
Telephone: 520-79-93 

voltage regulators 

Dear HR: 

The popularity of the three-terminal 
voltage regulators (including the Fairchild 
7800 series, the Motorola MC7800 series 
and the National Semiconductor LM 
340-T series) has been increasing very 
rapidly as indicated in several recent ham 
radio and QST articles. This popularity 
manifests itself not only in the difficulty 
in obtaining these devices because of the 
heavy industrial demand, but also in these 
circuits having "unexplained" failures. 

In the majority of these failures, the 
problem can be traced to the lack of 
non-inductive capacitors being placed at 
the device's input and output treminals. 
Because some of the integrated transistors 
have a f T of several hundred megahertz, 
the failure mode is that the regulator 


breaks into a high-frequency oscillation, 
resulting in overheating and ultimate de¬ 
vice destruction in a matter of seconds. 

The part that can cause great conster¬ 
nation for the constructor is that the unit 
will perform perfectly for hours, days or 
weeks before the fatal chain of events is 
initiated. The use of 0.1-pF ceramic-disc 
capacitors at the input and output pins of 
the 1C is sufficient to stabilize the system. 

While the loss of one or two of these 
regulator chips is not in itself expensive, 
the resulting destruction of a whole pro¬ 
ject's complement of TTL or other ICs as 
a result of being subjected to voltage 
transients is down right disconcerting! 
The price of a couple of ceramic discs is 
indeed inexpensive insurance. 

John Perhay, WA0DGW 
Savage, Minnesota 

aluminum antenna 
resistance 

Dear HR: 

I have been on vhf in the Chicago area 
since 1950, and find that dc antenna 
resistance is often totally disregarded— 
cutting signals as much as 50%. I use 
300-ohm feedline to 50-, 144- and 
220-MHz antennas and can check the dc 
resistance of line and folded dipole from 
the shack. It should be only a few ohms. 
After a windstorm this resistance may 
actually be more than a thousand ohms 
due to loss at joints where aluminum is 
used. 

Aluminum power lines used by public- 
service companies have a special zu- 
zats put into these joints to avoid high 
resistance. This zu-zats should be used on 
all antenna joints where one or both sides 
are aluminum. If you use 300 ohm feed¬ 
line and a folded dipole, test the dc 
resistance. It can be reduced by flashing 
through—use about 100 volts dc from a 
small transformer and diode with a 10-/iF 
capacitor in parallel. Flash through the 
feedline several times. This procedure 
apparently welds the joints together and, 
at times, has increased the output signal 
by as much as 50%. 

Ben Hall, W90VL 
Hammond, Indiana 
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Drake R4 

frequency synthesizer 

Dear HR: 

Ever since I completed the design of the 
frequency synthesizer for the Drake R-4 
receiver (ham radio, August, 1972, page 6), 
I have been looking for a means by which 
the spurious 10-kHz sidebands might be 
reduced. 

Over the past two years a great deal of 
additional literature has been published 
covering phase-locked loops, and that 
which has come to my attention has been 
read with considerable interest. Despite 
all of this information, there appear to be 
only two basic methods of reducing the 
sidebands: raise the reference frequency 
or improve the loop filter (or both). 

After reviewing the options, I came to 
the conclusion that raising the reference 
frequency would reduce the overall com¬ 
plexity of the synthesizer, at some 
increase in cost, while an improved loop 
filter was cheaper but more complicated. 

I therefore chose the simpler but slightly 
more expensive approach. A redesigned 
unit has been constructed and is now in 
use. The spurious sidebands are now 
displaced 100 kHz either side of the 
desired frequency, and are attenuated to 
an extent which makes them virtually 
inaudible. 

Because of the many letters I have 
received indicating interest in this synthe¬ 
sizer, I will make available a set of 
schematics and brief supplementary notes 
to anyone submitting a self-addressed, 
stamped No. 10 envelope (4-1/8 x 9-1/2 
inches) and SO.50 to cover the reproduc¬ 
tion costs. 

Robert S. Stein, W6NBI 
1849 Middleton Avenue 
Los Altos, California 94022 

windom antenna 

Dear HR: 

I noted W4VUO's article in the Janu¬ 
ary, 1974, issue on the four-band, high 
frequency Windom antenna with consid¬ 
erable interest since I have used that 
antenna more than any other since Win- 
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dom first wrote about it. I have used it 
with great satisfaction on all bands from 
10 to 80 meters, inclusive, except the 
15-meter band. 

My present antenna, used some ten 
years, is cut a bit longer than indicated by 
W4VUO's mathematics, 135 feet, 5 
inches (41.28 meters) with the feeder 
attached 19 feet (5.8 meters) from the 
center. I do not fault the author's 
mathematics—I derived my length by 
cut-and-try, and have found the length 
anything but critical. In fact, in one 
location I had to drop the ends of the 
same wire eight feet (2.4 meters) due to 
the short space available. I noted no loss 
of efficiency in so doing. 

However, the author got out of the 
band entirely when he called a two-wire 
feeder, off-center-fed Hertz a Windom. 
The Windom is only a single-wire fed 
antenna, and reference to the ARRL 
Antenna Book (9th Edition, 1960, 
bottom of page 191), confirms that state¬ 
ment. It calls the twin-lead, off-center-fed 
antenna a "miscalled Windom." It further 
states, "... and probably in many cases 
the line acts more like a single-wire feeder 
than a parallel conductor one." I would 
expect it to be a splendid antenna, too, 
possibly as good as the single-wire fed 
version. 

John E. Waters, DDS, W6EC 
Hemet, California 

rf clipper 

Dear HR: 

In all fairness to potential users of the 
rf clipper for the Yaesu FT-101, Mark 2, 
described in the new products section of 
the July issue, I should point out that the 
unit does not work without any modifica¬ 
tions to the FT-101. Although no modi¬ 
fications are required to any of the circuit 
boards, the unit does require that a few 
leads be re-routed via the spare pins on 
the vfo socket. The modifications can, 
however, be done in such a way that they 
are easily reversible, so users do not harm 
the resale value of their equipment. 

Harry Leeming, G3LLL 
Holdings, Ltd. 

Blackburn, England 




INTRODUCING THE 


MODEL CX-11 . . . DELUXE INTEGRATED STATION 


NEW FEATURES 

New solid state broadband linear power ampli¬ 
fier 10-160 meters. 175 Watts DC output — 
requires no tuning, operates into any VSWR — 
continuous duty at full rated output. 

New concept front end design — utilizing double 
active balanced mixers for unmatched sensi¬ 
tivity. blocking and cross-modulation rejection. 

Solid-state modular construction utilizing gold- 
plated. pins and plug-in sockets for all transis¬ 
tors. IC's, and circuit board connectors. 

Five Bandwidths of selectivity are standard — 
2.4. 1.5, 1.0, 4. .1 kHz. 

ADDITIONAL FEATURES 

Dual VFOs for transceive. split 
operation, or dual receive. 

Adjustable IF shift. 

Receive or transmit offset tuning. 

Push Button spotting. 

Adjustable R.F. clipping. 


Peak notch filter with adjustable frequency 
notch depth and Bandwidth controls. 

RTTY narrow and wide shift FSK-LSB. 

Built-in electronic Keyer with independent speed 
and weight control and partial or full dot 
memory. 

Power supply completely self-protecting — both 
thermal and current overload, integrated circuit 
controlled. 

New six-digit frequency counter utilizing new 
Vi inch amber or red LEDs optimized for a 
non-blinking, stable display. 


Instantaneous break-in CW. 

Built-in Wattmeter. 

Built-in noise blanker. 

Adjustable R.F. power output. 

Pre-IF, adjustable noise blanker. 

Now in production at $2600 


Distributed by 

PAYNE RADIO 

BOX 525, SPRINGFIELD, TENNESSEE 37172 
Phone (615) 384-5573 — Nights (615) 384-5643 
In Europe Contact: 

SB COMMUNICATIONS 

Palmtorpsvagen 3 

S-640 20 BJORKVIK, Sweden 


Due to our tremendous growth — openings 
now available for communications design en¬ 
gineer, engineering aids and technicians. 


Up date your CX7, CX7A to the CX7B with the 
all new 4-digit LED freq. counter and the new 
1C self-protecting CX7B power supply 


Complete Parts & Service At 



s/gna//one 


Box 127 Franklin Lakes, NJ 07417 


Tel: (201) 891-0459 
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new IC-21A from icom 



ICOM's great IC-21 base station is now 
even greater. Now the IC-21 A features 
front-panel control of power level, RIT, 
plus rf in/out and vswr metering, a 
discriminator zero-center meter and built 
in 117 Vac and 12 Vdc supplies. All this 
in a compact (111 mm H x 230 mm W x 
260mm D) 24-channel (22 channel plus 
two priority) base-station radio including 
provision for the forthcoming digital vfo. 

IC-21 A price class S450. Available 
September, 1974. 

antech introduces 
wide-spaced element 
20-meter beam 

The Antech 20-4 features the same 
rugged construction and maximum per¬ 
formance offered by the Antech 20-3, 
and is offered at a special introductory 
price of Si39.95 during September in¬ 
stead of the regular S149.95. The new 
Antech 20-4 offers 10-dB forward gain, 
20-dB front-to-back radio and flat vswr 
across the 20-meter band. To order the 
Antech 20-4 or to obtain complete an¬ 
tenna line specifications and prices, write 
Antech Labs, 8144 Big Bend, St. Louis, 
Missouri 63119. Bank Americard or Master 
Charge accepted. 
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vertical antenna gives 
true wide-band 
performance 

For omnidirectional performance and 
80-meter capability, the Hy-Gain 
18AVT/WB is unrivaled. Wideband 
coverage, superior construction, brilliant 
performance and reasonable price make 
this 80-10 meter vertical a top buy. 
Automatic switching and true 1/4 wave 
resonance on all 5 bands. Three traps 
with large coils for exceptional L/C ratio, 
high Q. Extremely low radiation angle. 
IkW CW. 2 kW PEP. 52 ohms. No. 386. 

Hy-Gain Electronics Corporation, 
8601 Northeast Highway Six, Lincoln, 
Nebraska 68507. 

TPL repeater amplifiers 



All TPL amplifiers can be ordered in a 
repeater configuration, designed to 
mount in a standard 19" (48.25 cm) rack, 
and is 5’/i" (14cm) high. The amplifier is 
rf shielded and is equipped with BNC 
input and type-N output connectors. It 
may be ordered with or without power 
supply and carrier operated forced-air 
cooling. The extruded rack mounting 
panel must be specified when ordering, as 
it cannot be retrofitted to an existing 
TPL mobile amplifier. TPL Communica¬ 
tions, Inc., 13125 Yukon Avenue, Haw¬ 
thorne, California 90250. 
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new bidirectional watt 
meter from dycomm 



The model 34 bidirectional wattmeter 
reads both forward and reflected rf 
power. It can be left in the line for 
continuous monitoring and does not re¬ 
quire calibration with varying power 
levels. The taut-band meter movement 
provides ±3 percent accuracy over four 
power ranges: 0-10, 0-50, 0-100 and 
0-500 W. Bandwidth, defined as the 
frequency range over which ±3 dB accu¬ 
racy is maintained, is ±15 percent of center 
frequency. Any center frequency can be 
specified from 30 MHz to 470 MHz. 
Price, $59.95. 

ESE moves to 
larger quarters 

ESE, manufacturer of digital clocks, 
timers, frequency counters and multi¬ 
meters, is moving to larger quarters in 
September. Look for ESE at 505 1/2 N. 
Centinela Avenue, Inglewood, California 
90302. The move is brought on, in part, 
by the enthusiastic response of hams to 
their digital kits. 

The ES 220 and ES 221 are 40-MHz 
frequency counters; the ES 112 is a 
12-hour clock, and the ES 124 is a 
24-hour clock; the ES 210 is a 5-range 
multimeter. All are in stock, ready to 
ship. 

ESE has introduced a special offer, 
consisting of a printed-circuit board and 
six 0.6" displays, along with instructions, 
so that the ham who has a drawer-full of 
ICs can build a 6-digit clock for much less 
than the S46.95 ESE charges for a 
complete clock kit. 


swan’s world of 
amateur radio 

"The World of Amateur Radio" is a 
new 20-page catalog from Swan Elec¬ 
tronics presenting the company's line of 
transceivers, linear amplifiers, fixed and 
mobile antennas and compatible acces¬ 
sories for the amateur. 

Highlighted are three transceivers: the 
Champion with 700 watts of PEP input 
on ssb; the 5-band portable Cygnet de 
novo with 300 watts PEP; and Mono¬ 
banders in a choice of 75 or 160 watts for 
mobile 40 or 80-meter operation. Other 
equipment includes completely solid- 
state, 5-band transceivers and a 2000-watt 
linear amplifier. 

Described are 2- and 6-meter trans¬ 
ceivers, a deluxe 600 watt station and 
several commercial ssb transceivers for 
two-way requirements. Finally, a line of 
fixed and mobile antennas are shown 
along with other accessories. Copies may 
be obtained from Swan Electronics, a 
subsidiary of Cubic Corporation, 305 
Airport Road. Oceanside, California 
92054. 


equipment enclosures 



The distinctive, smart looking enclo¬ 
sures used to house the Ten-Tec line of 
Amateur Radio equipment are available 
to hobbyists and home-brewers, as well as 
to other manufacturers. Forty standard 
models are available in four basic series 
and two color schemes. Give your con¬ 
struction project a professional look with 
a Ten-Tec enclosure. Available through 
your authorized dealer or directly from 
us. Write for descriptive brochure. Ten- 
Tec, Inc., Sevierville, Tennessee 37862. 
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omy STANDARD 

sells more STANDARDS 

than Erickson...and here's j why! 

SRC-146A L 

ERICKSON 

SPECIAL 

• Charger 

• "Stubby" antenna 

• Leather case 

• 94/94, 34/94 and one 

channel of your choice |M I 

$369 List ij I 

—50 Package Discount 

$319 Prepaid — Cashiers 

Check or M.O. I 

E ERICKSON 

COMMUNICATIONS 

3501 W. Jarvis 

Skokie. Ill 60076 (3121 677-2161 


LOW PRICES 

ON POPULAR COMPONENTS 

IF FILTERS 

• Monolythic crystal filters at 10.7 and 
16.9 MHz 

• Ceramic filters at 455 kHz 

SEMICONDUCTORS 

• VHF power transistors by CTC-Varian 
. J and MOS FETS 

• Linear ICs — AM/FM IF, Audio PA 

• Bipolar — RF and AF popular types 

INDUCTORS 

• Molded chokes 

• Coil forms — with adjustable cores 

CAPACITORS 

• Popular variable types 

QUALITY COMPONENTS 

• No seconds or surplus 

• Name brands — fully guaranteed 

• Spec sheets on request 

GREAT PRICES 

• Price breaks at low quantities 

• Prices below large mail-order houses 

WRITE FOR CATALOG 173 
AMTECH, INC. 

P. O. BOX 624. MARION, IOWA 52302 
(319) 377 7927 or (319) 377-2638 


the popular Kenwood 
TS-520 



Never has a transceiver been received 
with such overwhelming enthusiasm as 
has the new Kenwood TS-520. It is a 
superbly built 5-band transceiver for ssb 
or CW operation, boasting built-in ac and 
dc power supplies, built-in vox with 
adjustable gain, delay and anti-vox, 1-kHz 
dial readout, ultra stable fet linear vfo, 
built-in noise blanker, built-in RITcircuit 
and RIT indicator light... and much 
more. $629.00 at selected Kenwood 
dealers. 

electronics bench 
manual 

The Electronics Bench Manual is a 
massive collection of data commonly 
required during the bench phases of 
electronic experimentation and construc¬ 
tion. This device-oriented document con¬ 
tains sections on electronic components 
(semiconductors, electron tubes, electro¬ 
static devices) as well as mechanical 
movements and actuators, hardware, 
finishes and housings, application dia¬ 
grams, construction techniques, bench 
layout and support facilities, and much 
more. A high-density document with 
large-page format packed at an equivalent 
of about 2000 words per page, the 
semiconductor section itself contains 
almost 100,000 words of description. 
Each section of the manual is an 
independent booklet, removable for use 
at the bench. The entire publication is 
mounted in a rugged, practical looseleaf 
binder. 432 pages, 823 illustrations, 86 
tables; priced at $17.95 (ppd/U.S.) from 
Technical Documentation (Tdoc), Box 
340, Centreville, Virginia 22020. 
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regency offers two- 
meter hand-held radio 



A new 5-channel, 2-meter narrow band 
fm hand-held transceiver is now available 
from Regency Electronics, Inc., 
Indianapolis-based manufacturer of a 
complete line of FM radios. 

Designated the HRT-2, the radio is the 
portable and convenient answer to two- 
way radio needs. A double-conversion, 
superhetrodyne receiver design employs 
two ceramic filters. The transmitter and 
receiver sections both employ bandpass 
circuitry. Complete operation from 3 
simple controls, plus high-low power 
switch. The radio boasts "American Made 
quality with Regency reliability." 
Regency Electronics, Inc., 7707 Records 
Street, Indianapolis, Indiana 46226. 

new comcraft CSP50 

The Comcraft Company announces 
the introduction of a new all solid state, 
2-band frequency synthesized fm trans¬ 
ceiver. The new transceiver, called the 
CSP50, features operation on both 2 
meters and VA meters with 25 watts 
output and 5-kHz frequency-synthesized 
channel steps. Operating modes provided 
include simplex, split transmit and receive 
with all of the popular repeater offsets. 
For further details write the Comcraft 
Company, P.O. Box 266, Goleta, 
California 93017. 


TPL 


ia power 
iplifief/ore 
now available 
at uour 
local dealer 


Why a TPL power amplifier? 

Simply stated...you can run the signal 
from your mobile FM transceiver thru a 
TPL VHF/UHF amplifier and increase 
your signal strength (and, of course, its 
clarity) tremendously. Additionally the 
cost will be far less than that of a new 
similarly powered transceiver. 

Or you can plug your hand held unit Into 
the amplifier and have the power output 
of a large mounted unit without losing 
its function as a portable unit. 

In either application the amplifier Is 
safely mounted In the trunk of your car. 
TPL power amplifiers have proven them¬ 
selves to be extremely dependable thru 
thousands of hours of use in commercial 
and non-commercial applications. They 
are ruggedly built, incorporate the very 
latest state-of-the-art technology and 
are uniquely different from any other 
VHF/UHF amplifier on the market. 

talk 
power 
K by— 


COMMUNICATIONS INC. 
Hits YUKON AVENUE / HAWTHORNE. CAIIF 90250 / (211) 079 01)1 
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isxm 

When you want 
an authoritative, 
up to date directory 
of licensed radio 
amateurs 
It's the 
CALLBOOK 

Over 210,000 QTH's 
in the DX edition 
DX CALLBOOK for 1974 

$8.95 


cal 






Over 285,000 QTH’s 
in the U.S. edition 
U.S. CALLBOOK for 1974 

$9.95 

See your favorite dealer or Send today to 

(Mail orders add 50r per CALLBOOK 
for postage and handling) 

_ enR RADIO AMATEUR III I 


FOR 


Dept e 925 Sherwood Drive 
Lake Bluff. III. 60044 



dual-mode keyboard 


ifit V M V 



HAL Communications Corp. has intro¬ 
duced the DKB-2010 Dual Mode Key¬ 
board. This keyboard features both Morse 
and RTTY capability, and also incorpo¬ 
rates new features such as N-key rollover, 
3-character buffer memory, identifier 
providing one key for call letters, and two 
keys which can be programmed for any 3 
characters. Optional 64 and 128 character 
buffers, which can be loaded off line and 
released when desired, are available. Com¬ 
plete information available from HAL 
Communications Corp., Box 365H, 
Urbana, Illinois 61801. 

SPEC II synthesized 
fm transceiver 



Now you don't have to wait for full 
2-meter coverage in 10-kHz steps, (ex¬ 
tended range model also available for 
MARS, etc.) The SPEC II combines 
proven Motorola portable transceiver cir¬ 
cuitry with the quality RP synthesizer. 
Output is typically 2 watts with receiver 
sensitivity typically .25pV across the en¬ 
tire band. For full information contact 
Spectronics, Inc., 1009 Garfield, Oak 
Park, Illinois 60304. 
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compact vhf 
power amps 



Though new to amateur circles, Vibra- 
trol is well-known as a major supplier of 
commercial-service solid-state power 
amplifiers. Vibratrol's broad line of highl¬ 
and low-band amplifiers are quite com¬ 
petitive in price, and unusually compact 
due to their uniquely effective heat sink¬ 
ing. 

For high-band — 2 meters - Vibratrol 
offers six models with outputs to 150W. 
Three are low-drive models (3 W maxi¬ 
mum); the others require 10 W for rated 
output, though all will operate with only 
1 W. Vibratrol, 505 Harvester Court, 
Wheeling, Illinois 60090. (312)541-5110. 

little giant antenna 
for use in small areas 

Stan Byquist's Little Giant antenna is 
not exactly new — he received his patent 
on it back in the 1950s and he has 
recently resurrected the design. 

In brief, the Little Giant is a highly 
compressed single-band antenna that can 
be used in situations where conventional 
antennas are out of the question. The 
largest model, for 80 meters, is only 
27-inches (68.6-cm) high and 32-inches 
(81.3-cm) wide; even smaller models are 
available for use on 40 through 10 
meters. Bandwidth is necessarily small, as 
would be expected of such a small and, 
therefore, high-Q antenna. User reports 
have been quite favorable considering 
that any drastically shortened antenna is 
bound to be a compromise in perform¬ 
ance. Amateurs with a space problem 
should contact Stan at Apollo, Vaughns- 
ville, Ohio 45893. 



MOTOROLA 


T5tG or T51GGV, 40-50 MHz., 

6 or 12 volt, 50 watts, vibrator $| 
power supply, fully narrow ' 
band, less accessories 


T53GGD, 150-170 MHz., 6/12 
volt, 50 watts, dynamotor power 
supply, transmit narrow band, 
receive wide band, less acces¬ 
sories 


D43GGV-3100, 150-170 MHz., 
6/12 volt, 30 watts, vibrator 
power supply, tront mount with 
"private line" (less reeds), fully 
narrow band, with accessories 


FMTRU41V, 150-170 MHz., 6 / 
12 volt, 10 watts, vibrator pow¬ 
er supply, front mount, trans¬ 
mit narrow band, receive wide 
band, with accessories 


CMFT50, 25-54 MHz., 12 volt, 
50 watts, transistorized power 
supply, partially transistorized 
receiver, fully narrow band with 
accessories 


CMCT30, 150-170 MHz., 12 volt, 

30 watts, transistorized power 5 
supply, fully narrow band, com¬ 
plete with accessories 


Now' Full line of 
G.E./T.P.L. Solid Slate 
2-way radios. 
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FREE CATALOG 

CRAMMED WITH GOVT SURPLUS 
ELECTRONIC GEAR 


WRITE today; 


BRAND NEW BC 645 TRANSCEIVER 

EASILY CONVERTED FOR i I 

420MC OPERATION ^ ||||f 

Thi* equipment originally JJ . ^ t 

cost over $1000. You get qA 

all in original factory carton UP 


cost over $1000. You get 

ail in original factory carton ill* S. 

Dependable Two Way Communication more than 15 miles. 
. FREQUENCY RANGE About 435 to *00 Megacycle* 

. TRANSMITTER ha* 4 tuba* WE 316A. 2 6F6. 7F7 
. RECEIVER ha* 11 tube* 2 9**. 4 7M7. 2 766. 3 7F7 
. RECEIVER I F 40 Megacycle* 

. SIZE lOVi" ■ 13%" « 4Vj" 

Makes wonderful mobile or fixed rig for 420 to 500 Me 
Easily converted for phone or CW operation 


"SPECIAL PACKAGE OFFER" 


BC 645 Transceiver, Dynamotor and all BRAND NEW, 
accessories below, including conversion in while stocks 
structions for Citizens Band. last. R9R QRl 


FOB NY City O' Oetftn. UT lor Semis* on Fryiqtit Charge* 

Acce«*or<e« for BC-64* motor 

Mounting for BC-64* tran* UHF Antenna a*»emblie* <«et 

ceiver of 2) 

PE 101C Oynamolor. 12 24 V Complete *et of II connector* 

<ea*ily converted to b volt*) Control Bo* BC 646 

Mounting for PE 101C Dyna Mounting for BC-646 ctr bo* 

TRANSCEIVER ONLY.$ 1 5.9 5 


AN/ART-13 TRANSMITTER - M 

Makes fine Ham transmitter for I* VO* | ) 

80. 40. 20 and 10 meters. I*® * '* P* • ir rJl 

Power output 100 watts on AM. A AAma a! 
CW. MCW. 10 preset channels. t 
Complete with all tubes, crystal. .*- ■ 11 b / 

Exec. Used |$38.50 J Like New $49.50 

Accessories Available: Prices Upon Request _ 

SCR-274-N, ARCTCOMMAND SET HQ! 


Freq. 

Type 

Exc. 

Like 

BRAND 

Range 

Complete 

Used 

New 

NEW 

RECEIVERS 

with Tubes 




190-550 Kc 

BC 453 

$12 95 

$19 50 

— 

3 6 Me 

BC 454 

$16 50 

_ 

— 

1.5 3 Me 

R 25 

— 

— 

$21 50 


G&G RADIO ELECTRONICS COMPANY 

45-47 Warren St. (Oepl. H-S) New York, N Y. 10007/212-267-4605 

TEBMS FOB NYC 2*' deposit o»de». MUnce COO or rrm.ttjixe 
■n full. MINIMUM ORDER S* 00 Svbjtct ID prior Ulr and price charge 




DIG I TAL:T HEORY.DE SIGN , 
CONSTRUCTION 

LOGIC 

NEWSLETTER 

SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 

WALDWICK.N.J. 07463 


6T-HR2 

6 FREQUENCY CRYSTAL DECK. REGENCY HR-2 OR HR- 
2A IMPROVED CIRCUIT BOARD, LAYOUT AND FOIL 

KIT $9.95 WIREO $13.95 

HF144U MOS FET PREAMP 

OUR FAMOUS 2-METER PRE-AMP GIVES 17dB OF AM- 
PLIFICATION WITH ONLY 3dB OF NOISE INSERTION. 

KIT $11.95 _WIRED .$17.95 


TopaLo l/V\ CommuMOl'OiH ond flnlrmt 
123 Jottton, Topeka K* 66603 • 233 /580 or 2343 



ascom LED vswr 
indicator ASM-104 




A product of advanced space age 
technology, the ASM-104 indicator is a 
go - no go device for marine and amateur 
radio systems. The indicator is designed 
to be left in the line at all times. When 
the transmitter is keyed, one red LED 
(light-emitting diode) lights; if an antenna 
mismatch exists the other LED will light, 
indicating that the system should be 
checked. The ASM-104 does not intro¬ 
duce any losses or mismatch to the 
system. Frequency range is 144 to 225 
MHz. Power handling capability is 25 
watts. Suggested Resale Price $19.95. 
Contact your local Antenna Specialists 
distributor or write: The Antenna 
Specialists Co., 12435 Euclid Avenue, 
Cleveland, Ohio 44106. 

visual display unit 


• 1 


The HAL RVD-1002 provides a visual 
display of 5-level (Baudot) code TTY 
when driven from HAL ST-6 or other 
terminal unit. It features operation at 60, 
66, 75 and 100 wpm, selectable unshift 
on space, and 1000 character display. 
Output is standard 75-ohm TV video. Use 
as a read-only display for ham and com¬ 
mercial RTTY, or combine with the new 
DKB-2010 for a complete machine re¬ 
placement. Complete information avail¬ 
able from HAL Communications Corp., 
Box 365, Urbana, Illinois 61801. 
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gregory specializes in 
fm mobile equipment 

Gregory Electronics Corporation has 
added to its vast inventory the General- 
Electric Transistorized Progress Line used 
fm two-way mobile communication 
equipment. These TPLs are available for 
use in six- and two-meter frequency 
bands. 

Gregory Electronics is the largest dis¬ 
tributor in the world specializing in used 
fm mobile communication equipment. 

Gregory Electronics is interested in 
purchasing used late model equipment, 
manufactured by General-Electric, 
Motorola, and RCA. 

Readers of ham radio may still write 
for the current 1974 catalog. A new 1975 
catalog will be available in late fall. 
Gregory Electronics Corporation, 249 
Route 46, Saddle Brook, New Jersey 
07662. 

tri-tek — new or 
surplus components 

Tri-Tek would like to take this oppor¬ 
tunity to thank the many ham radio 
subscribers who have become our good 
friends and customers. We're happy to 
have been able to help with your past 
projects and will do our best to continue 
to offer the finest in new and surplus 
components and materials at reasonable 
prices. 

For our latest complete listing, send a 
lOd stamp to Tri-Tek, Inc., P.O. Box 
14206, Phoenix, Arizona 85063. 


DYCOMM 

Got A Kink 

WITH YOUR HAND HELD 7 

Here’s A Hint 



super E 

1 3w in for 30 40w out. $59 95 


START A 2METER REPEATER ClUB 
WITH THE 

Echo III 


J m — 


switchable keyer 

A front-panel switch in Matric's Model 
10A Electronic Keyer permits both self- 
completing dots and dashes or only self- 
completing dots. The isolated output reed 
relay handles up to 100 Vdc at 20 watts, 
ideal for low-power rigs, particularly with 
an idle current of 3 mA and operating 
current of 12 mA. 

A perfect companion is the Model 11A 
Paddle with easily adjusted spacing, a 
damped lever and weighted base. 


$949 INCLUDES I D er.TIMER. PWR SUPPLY. 
TRICKLE CHARGER PHONE PATCH CONNEC - 
TIONS.EMERGENCY PWR AUTO SWITCH¬ 
ING. & SPEAKER 

WRITE FOR INFO ON OTHER 6M. 2M. 

& 470 MHz MODELS ___ 


Pliont in yout wdn on 


DYNAMIC _ 

COMMUNICATIONS 

940 AVE 'E" P.O BOX 10116 
PI VIE R A BEACH, FLA 33404 
I305IB44-1323 
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NEW AND DIFFERENT!! 



The all new ^doc manual for electronics 
experimenters and hobbyists 

Hc»r»- tliiin two yi-.ii'- in tin* makin-t. "^doc tw*. 
qathf*rod tho most practical and UHdblo data 
. 

NASA, VT1S (National Tochnir.il Information 
■»*rv l'*' J and oth**r‘*. lam-part. *tf with >11 tho 
data rvt'd**d by tho hobby •• t imontor at tho 
bon<*h. From thoory r• f rr-«h«-t to applirations 
diagrams, dovico charart«*r l*st irn, tablos and 
formulas* charts and oraphn -- hundreds upon 
hundreds of 1 1 lust rat inns. 

A II igh - Density Modular Document 

No wasted spat••• <>r vordn. • r >r • • - 
arc* removable in looso-l**af fashion -- books 
within a book -- mounted in a ru<iH<*d binder, 
bio ♦•nomjh to hold other Tdor publ irat ion*. 
-- or your own notes. 

• ■ - i • • 1 ' 

solder inci was boiled-down from tho practices 
of tho American Weldinq ‘.ooioty -- Committee 
i. 1 j. t Lnq i ■. i Bfli itiqI NASA# DSN| no 1 lei 
maitufacturors, the Moll Telephone System and 
other--. The* section contains everyth !iki you 
need to know about solder, Mux*'., soldi mum 
tool-, and techniques, 

. 

and appliration of semiconductor devices 
. 

11 ne.ir Intr ratr (rcuits# opera! 

. 

Sections also treat the vacuum tube and CRT# 
ind elect roatatir It . • 

i 

' . 01 1 

and wire, 


Ipdate Without Annual Replacement 

' 

• "book wit " i 1 i 

to update only ao needed* 

There has never been another manual like it. 
That's why we undertook to put it tonetherlt 

Once you have had •> chance t c» put the p a nu al 

, 

a hobby, with fever unfinished project that 
could have been completr t had there not been 
an information qapf 

Electronics Bench Manual 

Introductory Price: $ 17?^ Jn'V^S* \ 

Send check or money order marked 
“EBM” with your name and address 
to: 

TECHNICAL DOCUMENTATION 
BOX 340 

CENTREVILLE, VA 22020 

703 * 830 - 25.15 

• . i dent : i ■ i • idd tax. wmd 


we’re not big . . . 

but we're thorough 



Les Cushman (W1AWZ) the man responsible! 

Besides saving hams a lot of money, 
we contribute a good full line of qual¬ 
ity amateur radio antennas designed for 
easy installation. No professional help is 
needed — just take out of the box and 
household tools will do the rest simply 
and quickly. When we develop a basic 
antenna, we follow through with a com¬ 
plete line to satisfy popular demand. 
Distributors worldwide stock Cush Craft 
Antennas. 

Thanks for your support and en¬ 
couragement. Cush Craft, 621 Hayward 
Street, Manchester, New Hampshire 
03103. 

new digital dial 

Matric's new Model 22 Digital Dial 
provides a 100-kHz readout to 100 Hz. 
Modular construction enables the use of 
an interchangeable input module to 
match the requirements of most ham 
gear. 

A crystal time base ensures 100-Hz 
accuracy while a non-blinking display 
gives five up-date readings per second. 
Two switched inputs are provided along 
with a calibrate control for set-up. 

A one-wire connection to your vfo 
buffer or output jack plus either 115 vac 
or 12 Vdc is all that is required. The 
input requires 70 mV rms to a 1 -megohm, 
20-pF circuit. 
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new concept in 
two-meter antennas 

Hy-Gain Electronics announces a new 
2-meter gain antenna for the mobile, 
fixed or marine operator. The antenna, 
Hy-Gain Model 270, is designed to over¬ 
come the difficulties of current gain 
mobile antennas. It eliminates hard tun¬ 
ing, high swr, whip-flex fade and pattern 
distortion due to irregular ground plane. 

It is optimized for the fm operator 
with less than 1.5:1 VSWR from 146 to 
148 MHz (actual 2:0 vswr bandpass is 
144 to 150 MHz). The design develops 6 
dBi gain through the use of two 5/8-wave 
sections with their own decoupling 
system. By operating the antenna inde¬ 
pendent of car body ground it can be 
factory pre-tuned. Also, the Hy-Gain 270 
has minimum pattern distortion due to 
irregular ground plane. Because it is all 
fiberglass, whip-flex fade is gone. 

Additionally, because the Hy-Gain 270 
is sealed in fiberglass, it will deliver 
outstanding performance month after 
month. No deterioration of performance 
due to corrosion of the antenna or 
feedpoint. 

The Hy-Gain 270 can be used fixed, 
mobile, marine or even as a repeater 
antenna. For fixed usage a 271 mast 
bracket is available. The Hy-Gain 270 is 
the first gain 2-meter system that can be 
used anywhere without problem. Ham 
net is $39.95 for the 270 and $4.95 for 
the 271. 

Madison 

Madison Electronics has in stock a wide 
range of antennas, towers, rotators and 
other important antenna accessories. 

They're featuring the Hy-GainTH6DXX 
6-element tribander these days and sug¬ 
gest that you call or write for a quotation. 
Madison also has Tri-Ex towers, Belden 
coax and Ham-11 rotators, all at attractive 
prices. 

Also be sure to ask for a free flyer from 
Madison Electronics Supply, Inc., 1508 
McKinney Avenue, Houston, Texas 77002 

More Details? CHECK-OFF Page 126 


NURMI ELECTRONIC SUPPLY 

Department 11 

1727 Donna Road • West Palm Beach, Florida 33401 
PHONE - (305) 686-8553 


iii ...yrfi ptc 205 

equivalent to 

■■■■■■■■■■■ HEP 170 

THE DO EVERYTHING' 2'A AMP, 1000 VOLT DIODE 

10 $2 50 100 $20 00 


ItCJl 40673': 


THE MOST POPULAR DUAL GATE PROTECTED MOS FET 

around. Good to over 400 MHZ. We got'm and you get'm for 
only BACK IN STOCK S/$6.00 

RG-174U 

WE WENT THROUGH 20 MILES OF IT LAST TIME 1 

We are authorized Beklen Distributors and new shipments have 
come in from the factory Split a 500' spool with a friend and 
save $$$$$ 

BELDEN NO. 8216 100' $6 10 500'/$22.45 

RF POWER TRANSISTORS 

We did it again All brand new with stanrlaid 
markings and most were manufactured this year 
4 maiur manufacturer dropped his RF power line 
a id we bought his inventory JM 


2N5589 3 Watts Out $ 3 50 

2N5690 10 Watts On* 6 00 
2NW91 25 Watts Out 12 00 


4 Watts Out 5.00 
25 Watts Out 10.00 
40 Watts Out 15 00 


All ate Silicon NlPN and power output ratings are good to 
175 MHZ Hurry! Some quantities are limited 

MINIATURE TOGGLE SWITCHES: 

6 AMP, 125 VAC 

SPOT $1.46 
DPDT $1 80 
DPDT Center Off $2 14 

DIPPED SILVER MICA CAPACITORS 

MIL SPEC: CM05, CMQ6, t 5% 


Ipf 

18pf 

50pf 

150pf 

390pf 

2 

20 

51 

160 

430 

3 

22 

56 

180 

470 

4 

24 

68 

200 

500 

5 

27 

75 

220 

510 

6 

30 

82 

240 

560 

7 

33 

91 

250 

620 

8 

36 

100 

270 

680 

10 

39 

110 

300 

820 

12 

43 

120 

330 

910 

15 

47 

130 

360 

1000 



Ipf 

lOOpf 

$1 50 10 

ORDER 

IN MULTIPLES 

1 lOpf 

360pf 

1.80 10 

OF 10 PER VALUE 

390pf 

620pf 

2 50 1 0 



680pf 

lOOOpf 

2 80 10 


Designed to handle 
MHZ 12 VDC coil. 
RF relay wo have «■ 
114' cube Super 
faction guaranteed 


200 watts to 450 
DPDT The nicest 
er had. Only about 
low VSWR Satis 


ARCO/EL MENCO TRIMMERS 

400 S 55 | 421 $ 55 I 428 SI 26 I 464 $ 69 

402 55 422 55 429 1 26 465 89 . 

403 67 | 423 64 460 .37 466 97 


32 46? 1 04 
52 468 1 20 
64 469 1 22 


404 81 424 80 461 

405 1 01 425 85 462 

406 1.04 426 1.01 463 

420 58 427 1 12 1 


-WE GUARANTEE WHAT WE SELL" 1 

Wv ship UPS whenever possible Give street address lr 
piisicKin excess refund**) in cash Florida residents 
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SOLID STATE 


AM-CW-SSB MOBILE/BASE 

Meter Amplifiers 


MEDIUM POWER 

Model Drive Output Price 

RFL-301 3W 40W $ 99.95 

RFL-401 3W 60W 149.95 

RFL-701 10W 75W 99.95 

All cases 2 Vi" H*4" Wx4" D, anodized. 

HIGH POWER 

Model Drive Output Price 

RFL-501 3W 110W $199.95 

RFL-801 10W 100W 149.95 

RFL-901 10W 150W 199.95 

All cases 2Vi" Hx4" Wx8 " D. anodized. 


All models will operate with reduced 
output from as little as one watt 
drive. Amplifiers are supplied pre¬ 
tuned for band portion in which they 
are to be used. For SSB and CW 
use. delayed dropout is available — 
add "SSB" to model number and 
$5.00 to price. Comparable models 
for 6 and 10 meters also available. 

Doofor and Dlttrlbutor Inquirlas solicited 


ELECTRONICS 
GROUP INC. 


DIVISION OF 


505 Harvester Court 
Wheeling, III. 60090 


312/541-5110 


1 


larsen features trunk 
mount mobile antenna 



This Trunk Mount mobile antenna 
gives a 3-dB gain over a quarter-wave 
whip. It comes complete with mounting 
screws, stainless-steel bracket antenna 
mount, and can be secured complete with 
coax if desired. Designed for maximum 
efficiency and minimum wind drag; it will 
handle a full 150 watts with no difficulty. 
Requires no coil tuning or special mount¬ 
ing adapters. All Larsen antennas are fully 
guaranteed. Models are available for both 
2 meter and 432 MHz from Larsen 
Electronics, Inc., 11611 N.E. 50th 
Avenue, Vancouver, Washington 98665. 

new expanded stock 

This autumn the fellows at M. Wein- 
schenker will be able to supply compo¬ 
nents and service for both amateurs and 
experimenters better than ever before. 
This summer they have been working to 
improve their stock both in variety and 
depth to better give you the backup you 
want. 

Weinschenker has tried hard to keep 
up with the rapidly changing world of 
electronics, particularly by supplying 
quality U.S.-made electronics for your 
special projects. 

A check of their new Catalog number 
10 and their latest ads in ham radio will 
show many interesting items; for 
example, the wide variety and low cost of 
LED readouts in many colors to help the 
builder turn out professional looking and 
performing projects at budget prices. 

Each month be sure not to miss the 
Weinschenker ad in ham radio. 
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electro-monitor 
fm receivers 
feature unique simo 


LOW ©Oil 

®o@om ccot 


NEW BIPOLAR MULTIMETER: 
AUTOMATIC POLARITY INDICATION 


Model ES 210K 


Displays Ohms, Veils or Amps m 5 ranges • Voltaae 
Irom 100 Microvolts to 500 V • Resistance Irom 100 
MillioHms to 1 Megohm • Current Irom 100 Nano 
Amos to 1 Amo $82.00 Case extra S12SQ 


40 MHz DIGITAL FREQUENCY COUNTER: 

• Will nol be damaged by high power transmission levels 

• Simple. 1 cable connection lo iransmitler’s output 


ES 220K - Line frequency lime base 

1 KHz resolution 5 digit $79.50 Case extra S10 00 
ES 22IK - Crystal time base 

100 Hz resolution 6 digit $109.50 Case extra $10.00 

DIGITAL CLOCK: 


ES 112K/124K • 12 hour or 24 hour dock S46 95. 
Case extra • Metal $7.50 


CRYSTAL TIME BASE: 

ES 20IK Opt addition to ES 112K. 124K or 500K 
Mounts on board. Accurale to .002% S25.00 

1.0. REMINDER: 

ES 200K - Reminds operator that 9minutes and 45seconds 
have passed Mounts on ES 112 or 124 board. Silent LEO 
Hash S10.95. Optional audio alarm $4 extra. 


"Get In On The Action" best describes 
the new Electro-Monitor FM monitor 
receivers featuring "SIMO," the only 
multiple frequency simultaneous fm 
receivers on the market today. It moni¬ 
tors any two fm frequencies, high or low, 
at the same time enabling you to hear 
two public service transmissions simulta¬ 
neously — or both sides of a duplex 
communication. 

Electro-Monitor receivers come com¬ 
plete with crystals and receive low band, 
high band or uhf frequencies. Additional 
information from Electrosonics, 34 E. 
Logan Street, Philadelphia, Pennsylvania 
19144. 
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BC electronics — 
a history of serving 
the amateur 


Ben Cohn of BC Electronics was one 
of the few early dealers in military 
surplus to cater to hams. Ben started in 
business as Quad Electrical Supply in a 
large, cheap, loft space on the northwest 
side of Chicago. In the early 1950s a 
move was made to South Michigan 
Avenue to create a surplus electronics 
center. Today, BC Electronics, 1249 
Rosedale Avenue, is the last surplus 
dealer in Chicago catering to hams and 
one of the few remaining original surplus 
dealers still serving amateurs. 


Dependable solid slate components and circuitry Easy reading, 

7 segment display lubes with dear, bright numerals These products 
operate from 117 VAC. 60 cycles No moving parts. Quiet, trouble free 
printed circuit. 

Each kit contains complete parts list with all parts, schematic illustrations 
and easy to follow, step by step instructions No special tools required 


ORDER YOURS TODAY 

/ W Use your Mastercharge 

/ y Bankamencard 

/ J *7 Money Back Guarantee 


10418 La Cienega • Inglewood, Ca. 90304 *(213) 674 3021 






/ 

DEL WEBB’S HOTEL 

SAHARA 

LAS VEGAS, NEVADA 

V J 

SPECIAL AIRFARES 
via United Airlines round trip 
to LAS VEGAS, NV 
from selected cities with 
SAROC Advance Registration, 

Dinner Show, and Hotel Room 
for 3 nights. 


Baltimore, Md. or 


Washington, D. C. 

$330.00* 

Boston, MA 

$361.00* 

Chicago, IL 

$271.00* 

Cleveland, OH 

$303.00* 

Columbus, OH 

$298.00* 

Dayton, OH 

$292.00* 

Toledo, OH 

$294.00* 

Youngstown, OH 

$307.00* 

Detroit or Flint, Ml 

$297.00* 

Lansing, Ml 

$290.00* 

Hartford, CT 

$352.00* 

Milwaukee, Wl 

$271.00* 

Buffalo. NY 

$322.00* 

New York City, NY or 


Newark, NJ 

$346.00* 

Rochester, NY 

$325.00* 

Philadelphia, PA 

$340.00* 

Pittsburgh, PA 

$315.00* 

Kansas City, MO 

$233.00* 

Richmond, VA 

$340.00* 

Toronto, Canada 

$309.00* 


*The amounts quoted are per per¬ 
son for coach class service, double 
occupancy in hotel room; if single 
occupancy is desired add $25.00 
additional to fare. Additional air¬ 
line fee of $15.00 will be charged 
for return on Sunday. All fares are 
subject to Civil Aeronautics Board 
regulations and tariffs in effect at 
time of travel. 

Depart from any one of the listed 
cities with advance reservations on 
Thursday, January 2, 1975, on flight 
of your choice and return within 
30 days. 

Send for complete details from 
SAROC, P. O. Box 945, Boulder 
City, Nevada on Las Vegas SAFARI 
brochure by Del Webb World Travel 
Company. 
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hotel Sahara 



DEL WEBB’S HOTEL 

SAMARA 

LAS VEGAS, NEVADA 

V___ J 

It's been a decade since SAROC and 
Hotel Sahara got together to organize the 
first ham gathering. In those ten years, 
SAROC has blossomed from 250 regis¬ 
trants to a record of nearly 1500. 

At the same time, Hotel Sahara's 
grown too! One thing, however, hasn't 
changed, and that's the personal service 
and attention you'll receive from our 
staff. 

We're proud to have SAROC back at 
the Sahara and we intend to show you a 
good time. 

antenna mart offers 
many product lines 

The Antenna Mart, owned and opera¬ 
ted by George McKercher, W0MLY, has 
been located in Pippey, Iowa for eleven 
years and has over 6,000 square feet of 
floor space. Products manufactured in¬ 
clude the RX1 heavy duty rotator, SW5 
remote coax switch and the MX1A plug¬ 
in mixer for Collins receivers. Distributor 
for HyGain, Newtronics, Mosley, KLM, 
Wilson Antennas, CDR Rotators, Rohn, 
Heights and Tri-Ex Towers. Specializes in 
parts, government electronic surplus and 
custom work. Antenna Mart, Box 7, 
Rippey, Iowa 50235. 
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electronics center, inc. 
dallas, texas 


i 



You ought to be part of our monthly 
sidewalk sale, held on the first Saturday 
of each month. Electronics Center institu¬ 
tionalized this event that brings more 
than 400 hams and traders to the center 
of ham activity for the Southwest. 

The staff and facilities are operated by 
Walt, W5ZYA, Al, W5PXH, Larry, 
WA5BEN, John, K5HIH, Pete, WB5IGL, 
and Danny, WB5DNT. Come see us and 
all of the popular hf, vhf and uhf gear at 
2929 N. Haskell, Dallas, Texas 75204. 

ye olde ham spirit 

Whether you are local, from another 
part of the USA or anywhere in the 
world, feel free to hang your hat at Barry 
Electronics, 512 Broadway in New York 
City. All hams are welcome whenever 
they're in the big city and an extra special 
greeting awaits any overseas amateur 
when he is visiting. Come on in, look 
around and talk, you’ll find a warm 
reception from Barry, W2LNI, and his 
trained courteous staff. 

Barry has a very unique collection of 
miscellaneous ham gear that you will not 
usually find elsewhere. Heavily stocked 
on tubes, especially Eimac, Barry also has 
miscellaneous parts for anything. He 
stocks Millen, Barker & Williamson, and 
two-meter fm transceivers including the 
IC-230 and Clegg FM 27B. 

Be sure to make Barry's part of your 
next visit to New York. 



BATTERY BOX 


I ^ High quality American made. 
. Aluminum battery box. All 

J L j/ terminals insulated. Made to 
‘ I - hold 2 "C" cells. 

50c each ppd. 


High quality 3" Square Frame PM Speaker, 4 
ohm Impedance $1.25 ea. ppd. 


UNUSED PRINTED CIRCUIT ^ 

BOARD ASSEMBLY. Manufac- 
turers overrun. His loss your ■ . ‘ . 

gain. ^ 

Consists of: 5-Vi Watt resistors, 3 • Silicon 
Diodes, 2 • Transistors Epoxy, 2 • 1000 Mfd (a> 
16 Volt Caps, 1 • DPDT 12 Volt Guardian Relay, 
1 • SPOT High Current Relay. 

Price: $3.25 ea. ppd. 


NEW NEW NEW 

GNAT'S EYE LEO PILOT 
LITE. Miniature Led Bulb. 
Diameter is only .100 inch. 
Your choice of RED, YEL¬ 
LOW. GREEN. Price is a 
low 3 for $1.00 ppd. 


Use Standard 7447 Decoder- 
driver. Seven Segment Read¬ 
outs. All tested and guaran¬ 
teed. Specs included. Fit stan¬ 
dard 14 pin DIP socket. Full 
.335 inch high. Color, RED 
Less Decimal $2.00 ppd. 

With Decimal $2.25 ppd. 

With Colon $2.50 ppd. 

Same unit only contains nu¬ 
meral 1 and plus and minus 
sign. $2.25 ppd. 


JUST ARRIVED — Transformer, 115 VAC pn- 
mary, 18 volt, 5 amp ccs or 7 amp inter¬ 
mittent duty secondary $6.00 ea. ppd. 




Transformer — American Made — Fully shield¬ 
ed. 115 V Primary. Sec. — 24-0-24 @ 1 amp 
with tap at 6.3 volt for pilot light. 

Price — A low $2.90 each ppd. 


A- 

400 Volt PIV at 25 Amp. Bridge i v I 
Rectifier. • v "‘ j w ’ 

$4.00 ea. or 3 for $10.00 ppd. 


NEW NEW NEW NEW 


Factory New Semtech Bridge 
Rectifiers 

ALL 10 AMPS 

50 Volt PIV $1.75 ea. 

100 Volt PIV $2.00 ea. 

200 Volt PIV $2.25 ea. 

400 Volt PIV $2.50 ea. 

All Postpaid USA 



NEW NEW NEW 



3/16 inch Dia. LEO Lites 
Red $.25 ea. ppd. 

Green $.40 ea. ppd. 

Yellow $.40 ea. ppd. 

Super BI-LED — Lites red 
with polarity one way and 
green when you reverse the 
polarity. Neat for many 
things. 

Price is a Low $.75 ea. ppd. 


SEND STAMP FOR BARGAIN LIST 
Pa. residents add 6% State sales tax 
ALL ITEMS PPD. USA 


Add $1.00 postage for Canadian orders. 

m. uiein/chenker 

Ni K3DPJ BOX 353 • IRWIN, PA. 15642 
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from signal one 

■mn 


C444, 


BUG OR KEYER FROM THIS 

ELECTRONIC - a 
KEYER M ?oT 

■ Reed Relay Output 

■ Fixed Spacing # 

■ 10-45 RPM ^ 

■ Idle Current - 3MA 

■ Battery PWR Internal ■ External PWR Jack 

MODEL 10AWA-KEYER 

WITH SIDE TONE ASSEMBLED .S39 95 

MODEL IOAW-ASSEMBLED.$2995 

MODEL 10AK - KIT.$23.95 

200- 2K PC BOARD KIT.$ 14 95 

OPTIONAL 200-3K PC BOARD SIDETONE KIT- $5 95 
WITH 2" SPEAKER. 500 Hi TONE, IDLE CURRENT-2MA. 
ORDfR DIRECT OR WRITE FOR BROCHURE 
^\ AND NAME OF NEAREST DEALER 

frt SfaiT* PHONf 8,4 432-3647 
l • "Mrlr** BOX 158 A • FRANKLIN PA 16323 


USED TEST EQUIPMENT 

All checked and operating unless otherwise 
noted. FOB Monroe. Money back (less shipping) 
if not satisfied. 

Boonton 190A Q-mtr 20-260 MHz 05-1200 375 

Boonton 202B Sig Gen AM FM 54 216 MHz 325 

Boonton 202D (sim. to above) 175-250 MHz 225 

HPIOOD-Freq. stand. w/scope-Acc lppm 85 

HP185A Scope W/186B amp sampling lgHz 335 
HP202A Function Gen. 008 1200Hz 95 

HP205AG Audio Gen ,02-20kHz-metered 195 

HP330B Dist anal 20 Hz 20kHz .1% 205 

HP524D-Freq Counter. Basic unit lOHz-lOMHz 185 
HP540B Trans osc. for 524 to 12.4gHz 185 

HP608D (TS510A/U) sig gen. 10-420MHZ 450 

HP610B Sig Gen .451 2gHz calib attn 365 

HP803A Imp Bridge 50 500MHz. 2-200 ohm 195 
Panoramic SPA-4 Spec. Anal. Bandswitching. 

10MHz-44gHz. 5 or 70MHz sweep width 985 
Polarad MSG34-Sig. Gen 4.2-1 lgHz calib attn 
AM FM Pulse mod. 495 

Polarad R uwave rcvr .4-84gHz with plug-in AM, 
FM. CW, Pulse less plug in 225 

Polarad TSA Spec Anal ,01-44gHz with plug-in 
less plug-in 125 

Solitron 200A SCR tester-checks anode, gate 

volts.current,leakage and holding 165 

Stoddart NM10A (URM-6) RF intens mtr 10- 
250 kHz. complete with acc. 630 

Stoddart NM20A (PRM-1) RF intens mtr .15- 
25MHz. complete with acc. 655 

Stoddart NM52A-RFI mtr, 375-lgHz. w/acc. 985 

Tek RM 15 DC 15MHz GP scope 265 

Tek 181 Time mark generator 95 

Tek 190A Const. Ampl. Sig Gen ,35 50MHz 125 
Tek 565 dual beam 10MHz scope, less plug-ins 625 
TS-403A-Sig. Gen. (HP616) 1 8-4gHz 385 

URM 7 RI-FI mtr. (sim NF-105) 20 400MHz 750 

PDAV Electronics 

P. 0. Box 941, Monroe. Ml 48161 

(Send SASE for complete list) 
Specializing in used test equipment 


Signal One Corporation announces the 
new CX-11 completely solid-state inte¬ 
grated station, designed to be the ul¬ 
timate in desirable features and reli¬ 
ability. It uses gold-plated sockets and 
pins for easy removal of all transistors, 
integrated circuits, and circuit boards. 
New features include: five bandwidths of 
selectivity, variable notch filter, short- 
proof power supply, solid-state broadband 
final that requires no tuning, six-digit LED 
frequency counter and a new concept in 
front end design making all other com¬ 
mercial ssb equipment obsolete. 

These specifications and other features 
make the CX-11 unequaled in communi¬ 
cations technology. 

QRP rig from matric 

The new Model 50 CW Transmitter by 
Matric includes an ac power supply, 
antenna relay and full break-in keying. 

This crystal-controlled, 15-watt input 
rig will cover 160, 80 and 40 meters. It 
has plug-in toroid coils and features 
zener-regulated, chirpless keying and 
clean T-network rf output. 

Also look soon for the Model 40 CW 
Transceiver, a totally portable 2-watt 
design. 

new keyboard and 
encoder kit available 

Here is a top-quality, fully professional 
data-entry keyboard at a reasonable price. 
A 49-key system with internal ASCII 
encoder and switch debouncer. Shift and 
control keys are provided along with two 
user-defined keys. Keyboard uses all 
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brand new keyswitches and a modern 1C 
and diode encoder circuit. 

Output is a standard parallel ASCII 
type code that can be used with almost 
any type computer system. The circuit 
board is double sided with plated-through 
holes for quick, easy—no jumper- 
construction. Requires +5 and -12 volts 
dc for operation. Standard TTL logic 
levels at the output. 

For terminals, calculators, TV type¬ 
writers, RTTY displays, video titlers, teach¬ 
ing aids. KBD-1 Kit . . . S39.95 post¬ 
paid from Southwest Technical Products, 
219 Rhapsody St., San Antonio, Texas 
78216. 

versatile circuits ease 
system design 

Dodd Digital Design announces the 
"Series 100" line of etched-circuit cards, 
which provide the amateur with state-of- 
the-art logic circuits. Each of the 14 cards 
performs one complete function; several 
cards may be interconnected to construct 
equipment such as an automatic logging 
system, a CW/RTTY generator, a large 
memory, etc. 

The plug-in cards are of professional- 
quality construction. For a catalog, send 
50d to Dodd Digital Design, 234 Waples 
Park, Fairfax, Virginia 22030. 

new wide band yagi 
from KLM 

KLM introduces the 140- 150- 12C 
circularly-polarized wide band Yagi. While 
primarily designed to work with the new 
OSCAR 7 super satellite, this antenna 
offers flexibility of 2-meter operation 
that is hard to match. Exceptional per¬ 
formance is offered whether the stations 
on the end are horizontal or vertically 
polarized. The antenna features 12 ele¬ 
ments on a seven-foot boom, complete 
with phasing harness, balun, and all stain¬ 
less steel hardware. Options are a circular 
6-element 432-MHz "add on" kit for the 
complete OSCAR system on one boom. 

More Details? CHECK-OFF Page 126 
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STILL THE 
PERFORMANCE LEADER 

COLLINS 

KWM-2A 



Unmatched for versatility, depend¬ 
ability and mobility the Collins KWM- 
2A maintains a reputation of out¬ 
standing mobile and fixed station 
performance. 

Collins Filter type SSB Generation 
insures the cleanest signal on the 
air you will hear anywhere. 

Famous Collins PTO gives you the 
stability and accuracy that lets you 
meet anyone on schedule where- 
ever you want to be. 

An added feature of the KWM-2A is 
an additional 14 crystal positions 
which enable you to cover addi¬ 
tional frequencies outside the ama¬ 
teur bands. Now you can have a 
transceiver covering MARS Fre¬ 
quencies, press RTTY, etc. 

Let Electronic Center quote on your 
Collins needs. We carry the full line 
of Collins amateur equipment and 
would like to serve you. 


((•ctrorxct Canta* ciikm compWM <<nm% of Mam aQuipmant K.<MionM 
•ndanten/ia* Writ* 0* cal' Won WtfYA or Al WVXM for your HAM naadl 





EW 

INGO 
NGER 

for Amateur FM 

Get extended range 
with this exciting new 
antenna. A one eighth 
wave phasing stub and 
three half waves in 
phase combine to con¬ 
centrate your signal at 
the horizon where it 
can do you the most 
good. 

6 dB Gain over V4 
wave whip 

4.5 dB Gain over ‘/ 2 
wave dipole 

ARX-2 146-148 MHz 

$24.50 

ARX-450 435-450 MHz 
$24.50 

ARX-220 220-225 MHz 
$24.50 

Extend your present 
AR-2 Ringo with this 
RANGER KIT. Simple in¬ 
stallation. 

ARX-2K $9.95 


uhf varactor 
multiplier triplers 


IN STOCK AT « 

TOUR LOCAL DISTRIBUTOR 




The easy way to get on the "next" 
U.H.F. band. From 2 metres, the 
MMv432 typically delivers 14W for 20W 
drive. Similarly the MMv1296 gets you 
from 432 to 1296; 12W typical output 
for 20W drive. These wideband units 
cover 420 to 460 MHz without returning. 
No dc power supply required, just plug 
in the drive and connect the antenna. 

From Spectrum International, P.O. 
Box 1084, Concord, Massachusetts 01742. 

versatile speech 
processor 

The Model 60 Speech Processor by 
Matric increases the talk power of your 
station by increasing the average-to-peak 
power ratio of your speech. 

Featuring instantaneous attack and re¬ 
lease with a process threshold of 1.5 mV 
rms (Hi Z) and 400 =V rms (Lo-Z) the 
Model 60 offers a frequency response of 
300-3000 Hz ±1.5 dB at a maximum 
output impedance of 2500 ohms. 

In/out switch and gain control for ease 
of operation. Matric, RD #1 Pone Lane, 
Box 185A. Franklin, Pennsylvania 16323. 

collins expands 
amateur operation 

Collins Radio is placing increased 
emphasis on amateur activities with for¬ 
mation of a new amateur radio business 
operations group. Manager of the new 
operation is Joe H. Beler, W5WY/0, with 
Collins 14 years in various management 
positions. A ham more than 30 years, he 
has an extra-class license. Formerly a 
Colonel in the Air Force, Beler was re- 
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sponsible for introducing operational hf 
ssb to the Strategic Air Command. 

Jerry Carter, WA0ZRW, a ham 11 
years, is in charge of amateur sales. His 
business phone is 319-395-4507. 

Arnold Verdow, W0LIJ, longtime Col- 
line employee and active ham, joins 
the new operation, responsible for pro¬ 
duct support. His phone is 391-395-3393. 

The amateur radio business operation 
is part of Collins' Telecommunication 
Equipment Division, Cedar Rapids, Iowa. 
Collins is a Group of Rockwell Inter¬ 
national Corporation. 

G&G offers free catalog 
of military surplus 

G&G Radio Electronics Company at 
45-47 Warren Street, New York, New 
York has served the electronics industry 
since 1920. Their free catalog describes a 
tremendous inventory of electronic sur¬ 
plus material of both WW II and Vietnam 
vintage. 

Write G&G for anything you need not 
listed in their catalog. They will do their 
best to get it for you at lowest current 
prices. Inquiries from quantity buyers are 
invited. See G&G's ad in this issue of ham 
radio. 

erickson 
communications 
serves Chicago hams 

Catering only to radio amateurs, Erick¬ 
son Communications offers over- 
the-counter service to hams in greater 
Chicago while also serving the mail-order 
field. Erickson maintains a good stock of 
vhf uhf equipment and accessories at all 
times, and since owner Jim O'Connell 
(W9JZK, ex-KR6NR) also works the low 
bands, Erickson covers that market as 
well. 

Erickson services and installs all lines 
they handle. Erickson is convenient to 
Eden's Expressway in north suburban 
Skokie. Erickson Communications, 3501 
West Jarvis, Skokie, Illinois 60076. (312) 
677-2161. 



rotate 


YOUR HOUSE 


wifh a .. . 

CUSH CRAFT 

MONOBEAM 

The caption may be slightly exaggerated, but we all 
know that the only way to get real performance is with 
a full size single band beam. 

Cush Craft Monobeams combine superior electrical and 
mechanical features with the best quafily materials and 
workmanship. They give reliable day to day amateur 
communications and that extra DX punch when needed 


for contest 

work 

or emergency communications. 

A14-3 

3 

element 

20 

meters 

$120.00 

A14-2 

2 

element 

20 

meters 

92 00 

A21-4 

4 

element 

15 

meters 

100.00 

A21-3 

3 

element 

15 

meters 

71.00 

A28-4 

4 

element 

10 

meters 

62 00 

A28-3 

3 

element 

10 

meters 

50.00 


SEE 

YOUR LOCAL 

DEALER 



OR WRITE FOR FREE CATALOG 



CORPORATION 


62 1 HAYWARD STREET 
MANCHESTER, N. H. 03103 
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300-MHz prescaler 



digitpL oif|L [VIODEL 22 

Interchangeable input module to 
match your present or next rig. 

AVAILABLE FOR VFO'S IN: 
Swan • Kenwood • Collins 
Heathkit * Hallicrafter 
Galaxy • Drake — others. 

MODEL 22K KIT .$135.95 

MODEL 22W WIRED.$169.95 

ORDER DIRECT OR WRITE FOR BROCHURE 
AND NAME OF NEAREST DEALER 

fSsf n fair* PHONt 814 432 3647 

BOX , 58 A . FRANKLIN. PA 16323 




For 

FREQ. 

STABILITY 


v 1' Depend on JAN Crystals. 

Our large stock of quartz 
crystal materials and components assures Fast 
Delivery from us. 

CRYSTAL SPECIALS 

2-METER FM lor most Transceiver* ea S3 75 
144-148 MHz — .0025 Tot 
Frequency Standards 

100 KHz (HC 13/ U) 4.50 

1000 KHz (HC 6/U) 4 50 

Almost all CB Sets. Tr. or Rec. 2.50 

(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 1.50 

(80-meter, S3 00 - 160-meter not avail ) * lor 5.00 
For 1st class mail, add 20c per crystal For 
Airmail, add 25c. Send check or money order 
. No dealers, please. 



Division of Bob Whan 
A Son Electronics. Inc 
2400 Crystal Drive 
Ft Myers. Florida 
33901 

Ail Phones 
(813) 936-2397 


Send 10c lor new catalog with 12 oscillator 
circuits and lists ol frequencies in stock 



Model PD301 is a 300-MHz prescaler 
designed to extend the range of your 
counter 10 times. This prescaler has a 
built-in preamp with a sensitivity of 
better than 50 mV at 150 MHz, 100 mV 
at 260 MHz and 175 mV at 300 MHz. 

The prescaler is available with or with¬ 
out a self-contained power supply. The 
PD301 has been successfully tested with 
many popular counters. The PD301 is 
available from K-Enterprises, 1401 North 
Tucker, Shawnee, Oklahoma 74801. 

signal management 
sciences superfilter 

Superfilter - modern crystal filter 
theory yields superior performance at a 
remarkably low price. Bandwidth of 2150 
Hz at 6 dB is ideal for ssb. Rejection of 
50 dB at ±300 Hz and 90 dB at ± 700 Hz 
from the passband edges, suppresses even 
the strongest interference. What's more, 
90-dB rejection is maintained down to 
100 Hz and up to 15 MHz leading to 
simple i-f designs. See our Superfilter ad 
in this issue for more information — 
Signal Management Sciences. 

new versatility in 
tower installations 

Heights Manufacturing Company 
offers special Screw-Operated Hinged 
Bases and Fold-Over Kits for operation 
with their famous line of aluminum 
towers. 

The Screw-Operated Hinged Base 
(SOHB) gives tremendous leverage to an 
individual working on the tower plus 
great safety in the inherent self-braking of 
screw type actuation. 
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For easier and faster operation. 
Heights also offers winch operation by 
the substitution of a winch, cable and 
pulley system. In addition the SOHBs 
described above can be converted to this 
type of operation by the installation of 
these new parts. 

Get complete information, not only 
on these special SOHB and Fold-Over 
Kits, but also on their complete line of 
"Standard" aluminum towers from 
Heights Manufacturing Co., Almont 
Heights Industrial Park, 4516 North Van 
Dyke Highway, Almont, Michigan 48003. 

midwest’s ham 
headquarters 

Chuck Schecter, W8UCG, welcomes 
you to call Electronic Distributors, Inc., 
(616) 726-3196 or TELEX 22 8411 for 
quotes on towers, antennas, electronic 
and ham gear (both new and used), 
accessories, etc. For over 36 years a 
leader in the electronics industry as 
communications specialists. Your one- 
stop electronics supply center! Daily 
from 8:30 - 5:30 — Saturday from 9 • 4. 
Satisfaction guaranteed. All the best 
name brands at Electronic Distributors, 
Inc., 1960 Peck Street, Muskegon, 
Michigan 49441. 

flexible 

two-meter antennas 

Hy-Gain Electronics announces two 
new "rubber-ducky" antennas specifically 
tuned for the ham. The new Model 274 is 
a plastic-coated helical flexible antenna 
which terminates in a male BNC fitting 
and will fit directly on the many hand¬ 
held units employing BNC output con¬ 
nectors such as the Wilson, Clegg, VHF 
Engineering and other popular units. Ham 
net for the Model 274 is S9.00. 

The new Model 275 is terminated in a 
metal shell PL-259 fitting for two-meter 
units which previously could not use a 
flexible antenna. It is tuned specifically 
for the Drake TR series and similar 
portable units. Ham net for the Model 
275 is $7.00. 


*- jCe^«nc<^HR-2B gives 
a lot to talk over 



American Made Quality al Import Price 


Full 12 Channel, 15 Watts 
with HI/LO power switch 

Here is everything you need, at a price 
you like, for excellent 2 meter FM 
performance. The 12 transmit channels 
have individual trimmer capacitors 
for optimum workability in point- 
to-point repeater applications. 
Operate on 15 watts (minimum) 
or switch to 1 watt. 0.35 uv sensitivity 
and 3 watts of audio output 
make for pleasant, reliable listening. 
And the compact package is 

.. S 22T 

Amateur Net 




ELECTRONICS, INC. 
7707 Records Street 
Indianapolis. Indiana 46226 


An FM Model For Every Purpose . . . 
Every Purse 



HR 6 HR 220 ACT 10 H/L/U 

12 Channel 2S Watt 12 Channels 10 Wall! 3 Band 10 Channel FM 
6 Meter FM Transceiver 220 MH; FM Transceiver Scanner Receiver 
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CRYSTAL FILTERS 

and 

DISCRIMINATORS 

1 27/64" x 1 3/64" x 3/4" 



10.7 MHz 

FILTERS 



10.7 MHz DISCRIMINATORS 


XF107 A 

14kHz 

NBFM 

$40.60 

XD107-01 

30kHz 

NBFM 

$22.10 

XF107-B 

16kHz 

NBFM 

$40.60 

XD10702 

50kHz 

WBFM 

$22.10 

XF107-C 

32kHz 

WBFM 

$40.60 

XM107-S04 

14kHz 

NBFM 

$18.95 

XF107-D 

38kHz 

WBFM 

$40.60 

XF102 

14kHz 

NBFM 

$7.95 

XF107-E 

42kHz 

WBFM 

$40.60 

(Export inquiries invited) 


CRYSTAL 

SOCKET (for 

XM107-SO4) 

type DG1 

$1.50 





UHF VARACTOR MULTIPLIERS 


Model 

MMv432 

MMvl296 

MMv432H 

MMvl296H 

Frequency Range 





Output MHz 

420-459 

1260-1377 



Input MHz 

140-153 

420-459 



Input Power max. 

20 W. 

20 W. 

70 W. 

35 W. 

Output Power at 





Max. i/p. Min 

12 W. 

10 W 

35 W. 

20 W. 

Typical 

14 W 

12 W. 



PRICE 

$75.20 

$85.95 

High Power units 

to special ordei 


No Power Supply Required. 

All specifications apply to 50 ohm input/output system. 
Construction Die cast aluminum box. 

Si/e 4.5 x 2.5 x 1.25 ins. f connectors. 

Broad band design. NO tuning required. 

Shipping: Filters 50c; Varactor Multipliers $1.00. 




SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 

U. S. A. 


- PCB KITS - 

RTTY SPEED CONVERTER/Drilled PCB 5 & 11 VDC S42 00 
DRILLED PCB ONLY S 6.SO 

RTTY AFSK Gen All Shifts & CW I.C. 9 VDC S' 2m ,i S7 25 
100 kHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma $5 25 
POWER SUPPLY 28 VDC ® 650 m.i output S9.85 

PREAMP MICROPHONE 26 dB Gam 9 VDC « lma S3.B5 

LIMITER PREAMP For High Z Mike 9VDC<S'lma S5.30 
PRODUCT DETECTOR For Your Receiver 9 VDC <® lma S3.95 
"S" METER KIT Less lma Meter 6.3VAC 55.25 

SWR METER, Stripline, Less 200.ra Meter S3 25 

WWV CONVERTER 3.5-4.0 MHz Output 9 VDC ® 5ma 5575 
Requires 6-6.5MHZ Crystal 

6 METER CONVERTER FET Front End 9 VDC ® 5ma 56.50 
7-11 MHz Output, Less 43 MHz Xtal 
CW KEYING MONITOR, RF Keyed, Less Spkr. 9 VDC P 9ma 

S5 20 

POWER SUPPLY • 9 VDC (S' 50ma Output 115VAC S5.35 
6 METER CASCODE PREAMP 80 VDC S’ 4 5ma 55.45 

Wired & Tested Less 2 ea 6CW4 Nuvistors 
DRILLS, #54, 56, 58 or 60 (each) 5.50 

Finest Quality for PCB's, Made in USA Three For SI.25 

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW, 
100% SOLID STATE AND COME COMPLETE WITH AN 
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND 
ALL PCB MOUNTED COMPONENTS KITS ARE LESS 
POWER SUPPLIES. CHASSIS. AND ENCLOSURE HARD 
WARE SEND SELF-ADDRESSED, STAMPED ENVELOPE 
FOR COMPLETE DATA SHEET AND SCHEMATIC. 


SATISFACTION GUARANTEED RETURN IN 30 DAYS 
FOR REFUND ALL KITS POSTPAID INCLUDE 50<- 
HANDLING CHARGE. WASHINGTON RESIDENTS ADD 
5.3% SALES TAX 


Martex Corporation 

519 S. AUSTIN, SEATTLE, WASH. 98108 


learn rapio cope 



EPSILON K] RECORDS 


East Washington St., Areola, Illinois 61910 


NEW LOCA TION 

ROR'C 

ELECTRONICS 

has moved. 

We Are Now Located At: 
2305 N. Penn. 
Oklahoma City, OK. 73107 
405-232-1384 
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Model CST-50 


Our Latest! 


VHF Two-Band Transceiver 
for 2 and iU meters with 
Digital Frequency Synthesis 

The new CST-50 Two-Band Transceiver provides coverage of two complete 
amateur bands with all the features needed by most operators. Imagine! The 
two most popular VHF bands in one rig with Phase Locked Loop frequency 
synthesis. In the CST-50 all frequencies are generated digitally by reference to 
one highly accurate and easily adjustable crystal. As soon as a new repeater 
is on you can use it, no waiting for crystals. Write for further information. 


■ Covers entire 2 meter and 1 » meter bands 

■ Covers MARS. CAP and CD frequencies from 
142 to 149 995 MHz 

■ Full digital frequency synthesis with 5 kHz steps 

■ Lighted thumbwheels for night mobile operation 

■ No crystals to buy ever 

■ Built in repeater offsets of 600 kHz, 1 Mhz 
and 16 MHz 

■ 25 watts output on each band 

■ No transmitter retuning across either band 

■ FM AM receiver 

■ 8 pole crystal filter 

■ Front mounted speaker 


■ PTT microphone and mobile mount included 

■ Operates on 12 volts DC 

■ AC supply available 

■ Accessory connector for tone burst and tone 
coded squelch 

CST 50 two band transceiver $769.95 

CPS 6 AC power supply $119 95 

MAOF IN USA by 

COMCRAFT 

P 0 BOX 266. GOLETA.CA 93017 
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HEIGHTS 

MANUFACTURING CO 


The “STANDARD,” by Heights 

Light, permanently beautiful ALUMINUM towers 

THE MOST IMPORTANT FEATURE OF YOUR ANTENNA IS PUTTING 
IT UP WHERE IT CAN DO WHAT YOU EXPECT. 

RELIABLE DX — SIGNALS EARLIEST IN AND LAST OUT. 


Self-Supporting 

Easy to Assemble & Erec t 

All towers mounted on 
hinged bases 

Complete Telescoping and 
Fold-Over Series available 


Three men astride a Standard 80 foot tower with a 14 
square foot antenna wind load capacity (designated A80 
(14 sq./ft.). Supported only by the test base. 


And now, with motorized options, you can 
crank it up or down, or fold it over, from 
the operating position in the house. 


Write for 12 page brochure giving dozens 
of combinations of height, weight and wind 
load. 


In Almont Heights Industrial Park 
Almont, Michigan 48003 


FREQUENCY STANDARD 


Only 

$37.50 




(less batteriesI 
POSTPAID USA 


• Precision crystal 


• Fully guaranteed 


• Markers at 100, 50, 25, 10 or 5 kHx se¬ 
lected by front panel switch. 

• Zero adjust sets to WWV. Exclusive circuit 
suppresses unwanted markers. 

• Compact rugged design. Attractive, com¬ 
pletely self contained. 

• Send for free brochure. 


PALOMAR 

ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
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YOU DON’T KNOW 
WHAT’S GOING ON 
IN AMATEUR RADIO 


if you aren't reading 
HR REPORT, ama¬ 
teur radio's first twice 
a month, airmail 
newsletter with all the 
latest news weeks be¬ 
fore you will ever see 
it in any monthly 
magazine. 


/jT REPORT | 


from the Editors of HAM RADIO 

$12.00 per year 
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3—8 Kamikuratsukuri-cho, Higashi Sumiposhi-ku, 
Osaka, Japan. 


Proudly Distributed Warranted and Serviced 


ICOM WEST INC. 

Suite 232— Bldg.II 
300* 120th Avenue N.E. 
Bellevue. Washington.98005 
(206)454-2470 


BV ICOM EAST Div ACS Inc. 
Suite 501 

13777 N.Central Expwy. 
Dallas. Texas. 75231 
(214)235-0479 


G3 
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ALL MERCHANDISE IS NEW UNUSED SURPLUS 
AND IS SOLD ON A MONEY BACK GUARANTEE. 


LED 7 

SEGMENT READOUTS 

EACH 

10 PAK 

TTL 

EACH 

10 PAK 

MAN-3 

. 115 " w/RH decimal (claw) 

$ .90 

$8.00 

7400 HN 

.22 

$ 1.80 

MAN-3 

.115" w/RH decimal (flat leads) .80 

7.00 

7401 

.28 

2.50 

MAN-4 

.19" w/RH decimal (DIP) 

2.00 

17.50 

7402 

.28 

2.50 

DL 33 

.l n 3 digits in one 12 pin DIP 2.50 

22.00 

7403 

.28 

2.50 





/ 404 HN 



1 LED DISCRETE DEVICES 

EACH 

10 PAK 

7405 

.28 

2.50 





7 406 

.40 

3.50 

MV50 

axial micro-mini red 

$ .15 

$ 1.00 

7408 

.30 

2.60 

MV5021 

diffused dome red 

.25 

2.00 

7410 

.28 

2.50 

MV4 

2 WATT hi-pwr red (STUD) 

2.25 

20.00 

7411 

.40 

3.50 

MV4H 

2 WATT hi-pwr red (hi-dome) 

2.50 

22.00 

7416 

.45 

3.80 

ME 5 

2 WATT hi-pwr INFRA-RED 

2.50 

22.00 

7420 

.28 

2.50 

1 LINEARS 

EACH 

10 PAK 

7426 

.35 

3.00 





7430 

.22 

2.00 

LM301 

MINI-DIP Hi pert. AM PL 

$ .50 

$ 4.25 

7441 

1.25 

10.00 

IM307 

MINI-DIP Op AMP (super 741) 

.50 

4.25 

7445 

1.10 

9.00 

LM309H 

T05 5V Regulator 

.90 

7.5 0 

7450 

.22 

1.80 

LM309K 

T03 5V 1A Regulator 

1.75 

15.00 

7460 

.22 

1.80 

LM311 

8DIP Hi perf. Volt. Comparator 1.00 

8.00 

7473 

.50 

4.50 

LM320 

TO3 5V Negative Regulator 

1.90 

17.00 

7474 

.50 

4.50 

LM320 

T03 12V Negative Regulator 

1.90 

17.00 

7483 

1.00 

9.00 

LM320 

TO3 15V Negative Regulator 

1.85 

17.00 

All 1C's are DUAL 

IN 

LM380 

14DIP 2 WATT Audio AMPL 

1.70 

16.00 

LINE (DIP) 

unless 

o- 

LM381 

DIP Low noise Stereo Amp. 

1. 75 

15.00 

therwise stated. 


9601 

DIP Monostable Multivibrator 

.55 

3.95 

Please ask 

for data 1 

9602 

DIP Dual 9601 

.65 

5.00 

sheets as 

required. 1 

555 

8MINI-DIP TIMER 

1.20 

9.50 

A11 parts 

are marked 1 

723 

DIP Precision Voltage Regulator .90 

7.50 

and are tested for 1 

741 

8MINI-DIP Hi perf. Op Amplifier .45 

3.95 

function. 







Some parts 


Jse 1 

cnos 


EACH 

1 0 PAK 

numbered, 

(HN). 

_ 1 

1 CD 4016 Analog Switch 

$1.20 

$10.00 

0PT0 ISOLATOR SPECIAL!1 

1 74C74 

Dual D FF 

1.20 

10.00 

MONSANTO 

MCT26 1 

1 74C76 

Dual JK FF 

1 . 30 

11.00 



i 

| 74C195 

4 bit Shift Register 

2.30 

20.00 

6 PIN MINI-DIP 

$10.00 1 

1 CT500I CALCULATOR CHIP 

SPECIAL! 

$1.25 EACH 

iu ruK 

1 




FLIP FLOP 

SPECIAL! 1 

1 Forty-pin calculator chip will add, subtract, 

multiply 



1 

1 and divide: 12-digit display and calculate; chain cal- 

! uuai low power RST 

flip 1 

1 culations; true credit balance sign 

output; automatic 

tlop DIP package similar 1 

1 overflow indication; fixed decimal point at 0, 

2, 3, or 

to SIGNETICS 

mik. 

With R 

1 4; leading zero suppression. 



data & application 

notes. 1 

— 

$5-95 EACH 10 FOR $A9.00 


10 FOR $2.50 

_l 


Memory 1C 74S206 1X256 BIPOLAR TTL RAM $3.49 EA.IO FOR $29.00 


FIVE DOLLAR MINIMUM ORDER. FREE FIRST CLASS POSTAGE ON 
ALL ORDERS. CALIFORNIA RESIDENTS PLEASE ADD SALES TAX. 

SEND STAMP FOR FREE FLYER. WRITE TO: WMUtW ** Ir>M Ml 

box AF Carmichael, Ca. 95608 


m 
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for the EXPERIMENTER! 

INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 





1. MXX-1 TRANSISTOR 
RF MIXER 

A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator are used for injection in 
the 60 to 170 MHz range. Lo Kit 3 
to 20 MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $ 3.50 


m 


2. SAX-1 TRANSISTOR 
RF AMP 

A small signal amplifier to drivo 
MXX-1 mixer. Single tuned input 
and link output. Lo Kit 3 to 20 
MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $ 3.50 


3. PAX-1 TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier 
designed to follow the OX oscil¬ 
lator. Outputs up to 200 mw. 
depending on the frequency and 
voltage Amplifier can be ampli¬ 
tude modulated. Frequency 3.000 
to 30.000 KHz $ 3.75 



4. BAX-1 BROADBAND 
AMP 

General purpose unit which may 
be usod as a tuned or untuned 
amplifier in RF and audio appli¬ 
cations 20 Hz to 150 MHz Pro¬ 
vides 6 to 30 db gain. Ideal for 
SWL. Experimenter or 
Amateur $ 3.75 


5. OX OSCILLATOR 

Crystal controlled transistor type 
Lo Kit 3.000 to 19,999 KHz. Hi Kit 
20.000 to 60.000 KHz. (Specify 
when ordering) $ 2.95 


6. TYPE EX CRYSTAL 
Available from 3.000 to 60.000 KHz. 
Suppliod only in HC 6/U holder. 
Calibration is ± .02% when oper¬ 
ated In International OX circuit 
or its equivalent. (Specify 
frequency) $ 3.95 


for the COMMERCIAL user... 


INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available from 70 KHz 
to 160 MHz in a wide variety of holders. 

Crystals for use in military equipment can be 
supplied to meet specifications MIL-C-3098E. 

CRYSTAL (GP) for 'General Purpose" 

TYPES: applications 

(CS) for “Commercial Standard" 

(HA) for "High Accuracy" close tem¬ 
perature tolerance requirements 



write for 
CATALOG 



CRYSTAL MFQ. CO.. INC. 

lO NO LE( * OKLA CITY ON LA 73102 
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Atlas 180.. .The Perfect Mobile Rig 


• SOLID STATE SINGLE SIDEBAND TRANSCEIVER • 180 WATTS P.E.P. INPUT • 20, 40, 
80, and 160 METERS • Only 3VS in. high, 9V4 in. wide, 9Vi in. deep • Operates directly 
from 12-14 volts D.C. • All solid state modular construction • No Transmitter Tuning • 
Built-in Speaker • Plug-in design permits quick 
installation or removal from optional mobile 
mount • AC Console for desk-top operation 
(also plug-in) • All the necessary features, 
power and performance for only $499 
See your Atlas dealer for complete details, 
or write us for brochure and dealer list. 


ATLAS 

radio INC. 

490 Via Del None Phone (714) 433-1983 

Oceanside. California 92054 


MADISON 

Electronics Supply, Inc. 


Hy-Gain TH6DXX 


6-Element Super Thunderbird DX 
Superior Performance TriBander 

Impressive coverage 10-15-20 meters 
List $224.95 

CALL OR WRITE FOR QUOTE 
Belden Coax, Ham-ll, Tri-Ex Tower 

FREE FLYER 

Madison Electronics Supply, Inc. 

isos McKinney avenue 

HOUSTON, TX 77002 
Phone: 713-224-2668 
Nite/Weekend: 713-497-5683 
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radio 

communication 


Great Britain’s most popular amateur 
magazine. The official publication of 
the RSGB. Learn what English amateurs 
are building, learn what they are doing. 

$12.50 per year (12 issues) 
Includes RSGB Membership 

HAM RADIO 

GREENVILLE, NH 03048 


3-D MAGNETIC CALL SIGNS 

3 inch letters 

Your choice of colors — 

Black, Red. Blue or Green 
Adherence to metalic surfaces test up to 180 MPH 
$4.00 each — 2 for $7.00 (same call) 

ALSO 

RUBBER STAMPS 

Made to order — 3 lines - $4.00 
Preinked stamp pad $1.35 

(Please print or type all copy) 

WB80TV SPECIALTY PRODUCTS 

P. O. Box 187 a Grasslake, Michigan 49240 
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Hy^tn 18AVT/WB 

v " vertical antenna! 

80 through 10meters 

For true wide-band performance! » 

The 18AVT/WB gives you unrivaled omnidirectional 
performance with 80 meter capability. Don't settle 
for second best when you can get true wide-band 
coverage, superior construction and brilliant 
performance in one reasonably priced package. 

• Automatic switching on all 5 bands using 3 high 
strength Hy-Q traps with extra large diameter 
coils for exceptional L/C ratio and high Q. 

• All extra heavy duty taper swaged seamless 
aircraft aluminum with full circumference 
compression clamps at all joints. So strong, its 
full 25' height can be mounted using only a 12" 
double grip bracket on 1-5/8" mast. 

• Recessed coax connector in base. 

• Hy-Q traps isolate antenna sections for true 1/4 
wave resonance on all bands. 

• Top loading coil for 80 meters. 

• 1 KW CW, 2 KW PEP (maximum power on 80-1 
KW PEP), 52 ohms impedance. 

• Total performance all the way across the band 
with just one setting (10-40). 

• No dissimilar metals to corrode and cause noise. 

• SWR 2:1 or less at band edges (10-40). 

• Maximum legal power 10-40 meters, low 
frequency drift. 

• Extremely low radiation angle for easy long haul 
and DX contacts, roof mounted with radials or 
ground mounted without radials. 

• For roof mounting, use 14RMQ Roof Mount/ 

Radial Kit. 

• Wind survival-80 mph. 

Order No. 386 

For prices and information, contact your local 
Hy-Gain distributor or write Hy-Gain 

Hy-Gain Electronics Corporation 8601 Northeast Highway Six. Lincoln NE 68507. 402/464-9151. Telex 48 6424 
Branch Office and Warehouse. 6100 Sepulveda Blvd #322. Van Nuys CA 91401 213/785-4532. Telex 65-1359 
Distributed in Canada by Lectron Radio Sales Ltd . 211 Hunter Street West. Peterborough Ontario 
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Special Summer Sale!!! 

WILSON 1402SM HAND HELD 
2.3 WATT FM TRANSCEIVER 

* Rubber Flex Antenna 

* Complete Set NiCad Batteries 
^Leather Case 
*Three Sets of Crystals 



16/76, 34/94, 94/94, Other Available at $8.00 Pr. 


ALL FOR JUST 


*199 95 


6 Channel Operation, Individual Trimmers On All TX and TR 
Xtals. All Xtals Plug In. 

S Meter Battery Indicator. 

10.7 IF and 455 KC IF Ceramic Filter. 

.3 Microvolt Sensitivity For 20dB QT. 

2.3 Watts Minimum Output. 

Microswitch Mike Button. 

1 Size 8-7/8 x 1-7/8 x 2-7/8 Inches. 

1 Weight 1 lb. 4 counces. Less Battery. 

1 Current Drain Rx 14MA TX 380 MA. 

ACCESSORIES: 

SMI Speaker Mike $24 00 

BCI Battery Charger $29.95 

1410A Amplifier Mobile Mount $99.00 


To: Wilson Electronics 

P O Box 794 
Honderson, Nevada 89015 
(702) 451 5791 

Ship me 1402 SM Special Stimmot Package 
Plus □ SMI □ 1410A □ BCI 

Enclosed is $ _ □ Chock □ Money Order 

[J Master Chargo (iBank Americard 

#_ _M/C Interbank # _ 

Card Expiration Date-- -- 

Extra Xtals__ _ _ — 


City and State - Zip- 

All orders will be shipped Air Mail within 24 hours after receipt of 
order (excluding weekends). Enclose additional $3.00 for prepaid 
Air Mail shipping. Nevada residents add sales tax 
Sale ends October 31. 1974 




SAROC—I 

■-JANUARY 2-5,1975' 

Tenth National Convention 

Hotel Sahara Space Center, Las Vegas, NV 


f > 

DEL WEBB’S HOTEL 



mm 

LAS VEGAS, NEVADA 

V J 



Advance Registration, $11.00 per person, includes: 

1. Advance Registration ticket. 

2. Regular Registration ticket. 

3. Admission ticket to Social Hour, hosted by T. P. L. Communications and 
TRI-EX Tower Corp. with SAROC on Friday. 

4. Admission to Exhibit Area and Technical Sessions. 

5. Ladies will receive an additional ticket. 

6. Admission ticket to Social Hour, hosted by Ham Radio Magazine with 
SAROC on Saturday. 

7. Hotel Sahara Safari Brunch ticket for Sunday. 

8. Tax and Gratuity on all items listed. 

Advance Registration, with midnight show, $21.00 per person: 

Includes all items 1 thru 8, plus Hotel Sahara's midnight show with two 
drinks in the Congo Room starring Totie Fields. 

Advance Registration, with dinner show, $27.42 per person: 

All items 1 thru 8, plus Hotel Sahara’s Dinner Show, no drinks, in the 
Congo Room starring Totie Fields. 

Mail your SAROC Advance Registration check now to SAROC, P. O. Box 945, 
Boulder City, Nevada 89005, must be received before 15 December 1974. 

Full refund on advance registration if written request is received in SAROC, 
P. O. Box 945, Boulder City, Nevada before 2 January 1975. 

Special airfares via United Airlines round trip to Las Vegas, Nevada from selected 
cities, includes three nights accommodations, SAROC Advance Registration, 
Dinner Show, Tax and Gratuity. Request complete details from SAROC, P. 0. 
Box 945, Boulder City, Nevada 89005. 

Call toll free 800-634-6666 for Del Webb’s Hotel Sahara accommodations, for 
SAROC special room rate of $15.00 per night, plus room tax, single or double 
occupancy, effective January 2-6, 1975. 
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THE SMART HAMS 
ARE CA TCH/NG ON 

IvLM PRODUCTS DO 
GIVE YOU THE EDGE 


THE BIG STICK 


9.7 dbd 
gain 


5EL 20 mtr. mono bander 
KLM 13.9-14.4-5 


10 WATTS IN 


140 WATTS OUT 

2 mtr Amplifier 
PA 10-140B 


W8KPY EME Array 
for 2 mtrs 
, 23.8 dbd 

/, gain 


8 KLM 16EL 2 MTR 
ANTENNAS (KLM144-148-16) 


m- f 2 

MTR CIRCULARLY! 


polarized! 


OSCAR 

j 

ANT. 

v 


f\ 

1 ^ 


KLM 140-150-12C 


WRITE FOR COMPLETE CATALOG 
OR 

CHECK WITH KLM's GROWING LIST OF 
DISTINGUISHED DEALERS 


ALABAMA 

RICKLES ELECTRONICS 
Gadsden. AL 35904 

ARIZONA 

APACHE AUTO MACHINE 4 PARTS 

Pt.or.vi A l 85020 

EUGENE KUKLIN 

Tucson. A l 85704 

CALIFORNIA 

COMMUNICATION DEVICES 

El Cajon CA 92020 

GARY RA0I0 

San O fflo, CA 92111 

HAM RADIO OUTLET 

Burl.n^jflir CA 94010 

HENRY RADIO 

Aruhe.m, CA 92801 

JVO ENTERPRISES 

Los Altos CA 94022 

L A ELECTRONICS 

TorrarKf CA 90505 

QUEMENTS 

San Josr. CA 95128 

SEQUOIA STEREO 

Areata CA 95521 


TElETRONICS 
San Josr, CA 95101 
WEBSTER RADIO 
F.rsno CA 9272b 
WESTCOM ENGINEERING 
Iscond.do CA 92025 
COLORADO 
LEC ELECTRONICS 
Pueblo West CO B1007 

CONNECTICUT 

MARCUS COMMUNICATIONS 
Mamhrster. CN 06040 

FLORIDA 

AMATEUR WHOLESALE ELECTRONICS 
M.am fL 3315b 
AMCOMM CORPORATION 
Pompano Orach, FL 33060 

HAWAII 

HONOLULU ELECTRONICS 
Honolulu HI 96814 

IDAHO 

UNITED ELECTRONICS WHOLESALE 
Twin Falls. Idaho 83301 


ILLINOIS 

ERICKSON ELECTRONICS 
Skok.r, IL 60076 
HILL RA0I0 
Normal, IL 61761 

INDIANA 

JACK MATHENA 
Ncblrtvillr. IN 46060 

IOWA 

ANTENNA MART 
R.pprt. IA 50235 
HUNTER SALES 
Ors Momrt. IA 51310 

MARYLAND 

COM ELECTRONICS 
Glm Bum.r, MO 21061 
TYCOL COMMUNICATIONS 
Mt Airy MO 21771 

NEW YORK 

J H ELECTRONICS 
West Babr>o« NY 11704 
SOUTH FORK ELECTRONICS 
So Hampton. NY 11968 


SOUTH DAKOTA 

J L SHAFFER 
Rap.d City, SO 57701 

TEXAS 

BOLEN CONTROL SYSTEMS 
Ft Worth, TX 76117 
MADISON ELECTRONICS 
Houston. TX 77002 
TEXAS TECHNICAL PRODUCTS 
San Antoruo TX 

WASHINGTON 

JERRY FORD 

Bonnry Lake. Sumner, WA 98390 

FOREIGN 

OOLLARO ElFCTRONICS 
Vancouver, BC Canada 
ILECTRONICA FERNANDEZ 
Hato Rr». PR 00919 
SIDEBAND COMMUNICATIONS 
Sweden 

GLOBAL AMERICA CORP 
El Toro. CA 92630 


KLM kij 5CTUONICS 408-683-4240 

1600 DECKER AVENUE SAN MARTIN, CA 95046 






IT ONLY HAPPENS 

ONCE IN A LIFETIME f 
_ • 



IP r 




tap* 




VOUfl FAVORITE TV 
SHOWS. 


AN I NEXFENSIVE 
LIBRARY OF THE TV 
SHOWS YOU LIKE BEST. 


NORELCO VIDEO TAPE 
RECORDER-PLAYBACKS 

• WEIGHS ONLY 26 POUNDS 
. LONG LIFE FERRITE HEADS 

• EXTREMELY QUIET 

• USES INEXPENSIVE Vi" TAPE 

• HORIZ RESPONSE 2'/, MHz 

• OPERATES FROM 110 VOLT AC 

• SOME MODIFIED WITH LIGHT TO INDICATE 
UNIT IN USE 

• STANDARD AUDIO VISUAL SIGNALS—IN/OUT 

• 1 HOUR ON 2400 FOOT TAPE—7" REEL 

BRAND NEW $399.00 


WARRANTY 


MATCHING 12" SOLID STATE 
TV RECEIVER/MONITOR P43M 
$189.50 

S/4 VE $100 on Combo 
LD P43M 00 $488.00 


. Offer y oid A(ter October 1. 1974 

7" Reel 2400' Vi" VIDEO TAPE IN BOX. New American Made $15.00 each. Minimum Order 5. Limited Quantity. 

HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR VIDEO CATALOG. 


M-TECH 


The Quality 2 Meter FM Amplifier 


Rated for continuous service 

VSWR Protected For Any Load (O-oo ohms) 


• Reverse Current Protection 

• Micro-Strip Inductors For Stability 


P15A1 

1-3 Watts In 
12-20 Watts Out 


P50A10 

2-18 Watts In 
14-60 Watts Out 


P100A10 

2-12 Watts In 
40-110 Watts Out 


P100A20 

18-25 Watts In 
90-120 Watts Out 


M-TECH Amplifiers Are in Stock At Communications Unlimited. 

COMMUNICATIONS UNLIMITED 

9519 MAIN STREET P.O. BOX 463 
WHITMORE LAKE, MICHIGAN 48189 

Store hours, noon to 6PM, Tuesday thru Saturday. (313-449-4367) 
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The SW-5 is a remote control switch, not 
a relay, neon indicator light tells which 
antenna is in use. It will handle 2KW 
plus. Remote switch is housed in weather 
tight box. It takes a six wire control cable 
to operate the SW-5. It has zero dB in¬ 
sertion loss. No visible effect on SWR. 
Standard unit comes with UHF connec¬ 
tors. Other connectors available upon re¬ 
quest at additional cost. One year guar¬ 
antee. Other designs available. 

ANTENNA MART 

Box 7 

Rippey, Iowa 50235 
Phone 515-436-7718 


FM Schematic Digest 

A COLLECTION OF 

MOTOROLA SCHEMATICS 
Alignment. Crystal, and Technical Notes 
covering 1947-1960 
136 pages 11 '/ 2 " x 17" ppd $7.50 

S. Wolf 

P. 0. Box 535 

Lexington, Massachusetts 02173 



■ - This new, low-cosi, two-arce 

keyer module has M squeeze or normal operation, yet 
draws less lhan one ma. key down I Attach a 9v transistor 
battery and target it' Has dot dash and space memories 
Use with any key lever and 4 lo 15 vdc source Write or 
cal tor brochure (303)794-7234 Dealer inqunes invited 


Tune inon twice the action with 
Electro Monitor‘SIMO’. 

The only multiple frequency simultaneous FM monitor 0 1 il O AP 

receiver on the market today! Designed and quality- $ lAU *1*1 

engineered to monitor any two FM frequencies. Only I llliWtl 

VHF or UHF, at the same time. Hear police, marine, complete 

fire or civil defense bands—two-at-a-time—or hear 
both sides of a two-way communication! 

• monitors VHF 25-54 MHZ, VHF 140 180 MHZ. 

UHF 430 512 MHZ 

• single on-off volume control 

• triple push button switch selects channel one. 
channel two or both simultaneously 

• adjustable squelch control 

• four watts peak audio output power 

• carrying handle, antenna, AC cord and all crystals included 

• one year warranty from Electrosonics • made in U.S.A. 



DEALER DISTRIBUTOR 
INQUIRIES INVITED 


ORDER YOURS TODAY 

Electrosonics® 

34 E. Logan St.. Phila., Pa. 19144 

Enclosed is my □ check. □ M.O, for the 
Electro Monitor "SIMO" Receiver @ $149.95 
(add 6% sales tax in Penna ). 

I wish to monitor these two carrier 


Township 


frequencies 


_State_Zip- 

Please allow 3 weeks for delivery 
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Something special is happening this month on Sept. 14-15th . . . Radio EXPO '74 at 
the Lake County Illinois fair grounds. We along with the other manufacturers and 
dealers who actively support our hobby will be there. We hope you will too. But in 
case you can’t make it we thought we would let you in on an Expo Special. 

JUST DURING SEPTEMBER ... THE EXPO MONTH 
SAVE $30.00!! 

. SPEC II 

• Completely Synthesized 

• "Motorola Quality" circuit board 

1 BED EBB ■ The SPEC II 2 meter transceiver combines the RP 

X \l : : V MFA-22 synthesizer with a transceiver circuit board of 

Vli - > > VV I "Motorola Quality" With the SPEC ll*s 400 channel 

—-- 1 capability you are not limited to only 30 kHz chan- 

v nels or 600 kHz spaced repeaters. Write for complete 

\ ^ specs on the only radio of its kind made and de- 

*43*00 livered at this time. 


EXPO SPECIAL PRICE $459.00 


This is only one of many money saving specials we’re planning for Expo '74. And 
don’t forget to bring your Expo ticket with you when you visit our store during Sep¬ 
tember as it will get you up to a 20% discount on your purchases. 

-MOTOROLA GOODIES- 

12 HOUR DIGITAL CLOCKS as used in consolette bases. 110VAC. 60 Hz 

$ 10.00 

UHF AMPS .. . lw in 4w out, as used in the portables, (less drive limiter) j 

$ 10.00 

PL TRANSMIT DECKS for HT220s or just about any other radio $ 10.00 ! 

T-POWER ront panel assembly with transistors and heat sink . . . mint 

$ 10.00 


TERMS OF SALE: Sales to licensed Radio Amateurs for use on Amateur freqs only. All 
prices FOB Oak Park. IL. Check with order. COD or you can charge to 
your BankAmericard or Master Charge. 

STORE HOURS: Mon. Thurs. 9:30-6:00. Fri. 9:30-8:00. Sat. 9:30-3:00. Closed Sun. & Holidays 

INQUIRIES WITHOUT ZIP CODE OR CALL ... NO ANSWER 
WANTED: Good used FM & test equipment. No quantity too large or small. Finders fees too. 



SPECTRONICS INC. 

1009 GARFIELD STREET 
OAK PARK, ILL. 60304 
(312) 848-6778 


i wi | .i„ iii.MxmmiiM I T^T wa-a 
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300 MHz PRESCALER MODEL PD-301 


Model PD 301 is a 300 MHz. prescaler 
designed to extend the range of your 
counter 10 times. This prescaler has a 
built-in preamp with a sensitivity of better 
than 50 mv at 150 MHz, 100 mv at 260 
MHz, and 175 mv at 300 MHz. The 95H90 
scaler is rated at typical 320 MHz. To in¬ 
sure enough drive for all counters, a post 
amp. was built-in. 


ON 

niscMii ro-ioi 


The prescaler has a self contained reg¬ 
ulated power supply. The PD 301 is sup¬ 
plied without power supply if desired (in¬ 
put 50 Ohms) (output Hi Z). The PD 301 
has been tested on the following counters: 
Heath Kit 1B101 ■ Heath Scientific 105 - 
Monsanto 105A • Miida • Regency - Beck¬ 
man • Hewlett • Packard 524B • and many 
home builts. In short to this date we do 
not know of any counter that the PD 301 
has failed to work well with. All prescalers 
are shipped in a 4" x 4" x l'/ 2 " cabinet 
all wired and tested. 




PD 301 Kit With Power Supply $43.50 
PD 301 With Power Supply $55.50 

PD 301 Without Power Supply $50.50 

Include $1.50 to cover postage and insurance. 
Shipped Same Day Order Received 

K-ENTERPRISES 

1401 N. Tucker Shawnee, Okla. 74801 


SI RERFILTER 



1 1 









A New Concept m crystal fillet design yields 
SUPERFILTE R, the olfective. economical 
amw to QRM reduction in new or modified 
SS8 receivers and transceivers Brood Suppres 
sron Bands permit simple IF's without theL C 
tuned circuit problems attending the apphca 
lion ul conventional, low suppression crystal 
Idlers 

SPECIFICATIONS 


Center Frequency 
6 cIB Bandwidth 
60 dtt Bandwidth 
Shape Factor 
90 dB Bandwidth 
Passhand Ripple 
Impedance 


3 58MH/ 

2 100 H/ Nominal 
3000 H/ Maximum 

1 4 

3600 H/ Maximum 

2 «1B P P Max 
9100 Ohms 


Suppression Bonds extend trom 100 H/ to 90 
dB on lower skirt, end from 90 dB on upper 
skirt to 15 MH/ 

Minimum Suppression 90 dB 
Peak Suppression 120 dB 

Case Si/** 3.3x15 

Mounting PCB or Chassis 

Accessories include IF Prefliter and Contmu 
ously Tunable Carrier Reinsertion Oscillator 
let extra costl 

PRICE 

ONLY $54 90 including delivery within the 
USA via UPS or Parcel Post 




SIGNAL 

MANAGEMENT 

SCIENCES 


. . </ *v / v * w f frUs&s/V 

RADIO EXPO 




Sept. 14-15 




? .. THOUSANDS OF DOLLARS 
^ •• WORTH OF DOOR PRIZES 

‘ * .. DISPLAYS BY MAJOR 

MANUFACTURERS 

rutty i .. *..«/ rim* ft** c*vp a ™ 

LV Acres Of Free tg Tm:hnm:al Movies And 

>. Seminars Full Food Services 

Kt »eoe MUMUNM , 

Lake County Fair Grounds 'i 

i ] Intersection Rts. 45 & 120 [Z. - jA ' 

t Grayslake. Illinois \ ' 

n» ir Hi « \ 1/ 

f. lu*t> 0*. iw 

A nans s.’oo i« mi <*-, s iso « «*»» 

A CM*™ w*t 12 Irit mitr (IPO TICKETS 
l/j in 1014 

g! klnulMi HU IE 60006 

■* Convention Haadtfuar tors Holiday Inn. Mundmlmtn. II 
,/ Rt 60 & 45 


Long Green, Maryland 21092 
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The New Hy-Gain 270 
brings state-of-the-art design 
to 2 meter mobile. 

The Hy-Gain 270 is specifically designed to solve the problems of 
gain 2 meter mobile antennas . hard tuning, high VSWR, poor 
pattern due to irregular ground plane, and fade from whip flex. 

The all white fiberglass and chrome design develops 6 db gain 
through the use of 2 stacked 5/8 wave radiators with a self- 
contained 1/4 wave decoupling system. Because the Hy-Gain 270 
operates independent of the car body ground, you get minimum 
pattern distortion for maximum range in all directions. Independence 
from the car body also means the end to tune-up problems. The 
fiberglass design solves the fading problem due to upper whip flex 
Since the antenna and feedpoint are sealed in fiberglass, the 
Hy-Gain 270 will deliver top performance year after year without 
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere 
...bumper, cowl, deck or mast ...for fixed, land mobile or marine 
service using Hy-Gain mounts listed below. 

• 6.0 db gain. 

• 250 watt rated. 

• 144-148 MHz. 

• VSWR less than 1.5:1 at resonance, 6 MHz Bandwidth. 

• 96” whip height. 

• No pruning required, completely factory tuned 1 

• 50 ohm input. 

• 3/8 x 24 standard mobile thread 

• Comes with 18' coax and PL-259 connector. 

Order No. 270 


Mounts-Universal No 271 

Flush Body No 499 
Bumper No. 415 

Get maximum range...get a Hy-Gain 270! 

For prices and information, 
contact your local Hy-Gain 
distributor or write Hy-Gain. 

Hy-Gain Electronics Corporation. 8601 Northeast Highway Six: Lincoln NE 68507 402/464-9151 Telex 48-6424 
Branch Ottice and Warehouse 6100 Sepulveda Blvd #322. Van Nuys CA 9140 1 213/785-4532 Telex 65-1359 
Distributed in Canada by Lectron Radio Sales Ltd ; 211 Hunter Street West. Peterborough Ontario 
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YOUR 

SSB 


160 

METERS 


DENTRON 160 XV TRANSVERTER 

Get in on the excitement on 160 meters the easy way with Dentron Radio Company's 
Model 160 XV Transverter. No need to buy a new transceiver. This low cost, easy-to-use. 
new accessory quickly connects to your existing SSB station with just two simple con¬ 
nections and you are ready to join in on the fun on top band. With sunspots at their low, 
there will be a lot of good action in the months ahead and you'll want to be ready. 

• 5 watts drive ample for full output • Matches 50 ohm antenna 

• 100 watts DC input • Built in power supply for 110/220V 50/60 Hz. 

• Full 1.8 * 2.0 MHz coverage • No modifications to existing equipment 

• 3.8 to 4.0 MHz input * Operates in both transmit and receive modes 

Dentron 160 XV Transverter $199.50 ppd. U.S.A. 

Also the 160 AT antenna tuner matches your 160 Meter, 50 ohm exciter to almost any 
random length or existing antenna — just £49-95 postpaid. 


All units in stock for immediate delivery 


Order from 


Dentron Radio Co. 

27587 Edgepark Drive, North Olmstead. Ohio 44070 
216-734-7388 

West Coast: 11591 Rabaul Ave., Cypress, CA 90630 


FED UP. 


TRYING TO TAILOR SOME 
CIRCUIT TO YOUR NEEDS? 

DODD DIGITAL DESIGN onnounces a line 
of 14 PC cards which may be used os BUILDING 
BLOCKS *o fill your unique requirements. 

BUILD — 

CWorRTTY Generator with 64-chorocttr buffer 
CW or RTTY Message Bonk - stores 8 messages 
ASCII - to - CW/RT T Y Code Converter 
Memory - stores over 1,000 colls 
Automatic Logger - prints your log 
,. . much more 

Each circuit is on a professionol-quallty PC card 
with ploted-throuqh holes, ond plugs lntoo44-pin 
edge-connector. All are TTL-compatoble. 

INTERESTED ? Send a 10-cent stamp for more 
info, 50 cents (stamps) for a complete catalog 

DODD DIGITAL DESIGN 

234 Woples Pork Fairfax, VA 22030 

Custom-programmed ROMs also available — $6.95 


g j>rf v-’a*VJ v Rad '° Amateurs 

Fa ■' dtb- D l Reference Library 
°< Maps nnd Atlas 

C-aL’l -! 

WORLD PREFIX MAP — Full color. 40" x 28". shows 
prefixes on each country . . . DX /ones, lime /ones, 
cities, cross referenced tables $1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD — from the center of the United States? Full 
color. 30" x 25". listing Great Circle bearings in de 
grees for six major U S cities; Boston. Washington, 
5 C.. Miami. Seattle. San Francisco & Los Angeles 

$1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color, 30" x 25" — includes Central America and tne 
Caribbean to the equator, showing call areas, /one 
boundaries, prefixes and time /ones. FCC frequency 
chart, plus useful information on each of the 50 
United States and other Countries $1.25 

WORLD ATLAS — Only atlas compiled lor radio ama¬ 
teurs Packed with world wide information — includes 
11 maps, in 4 colors with /one boundaries and coun 
try prefixes on each map Also includes a polar pro 
jection map of the world plus a map of Ihe Antarctica 
— a complete set of maps of the world. 20 pages 
size 8 %" x 12" $2.50 

Complete reference library of maps — set of 4 as listed 
above $3.75 

See your favorite dealer or order direct. 

Mail orders please include 50c per order for posta9e and handling. 


WRITE FOR 
FRCC 
BROCHURE! 


RADIO AMATEUR I 

^cal 

Dept. E 


n pn , r 925 Sherwood Drive 
L lake Bluff, III. 60044 
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A product in the amateur market gets a reputation very quickly. It 
measures up to what you expect in engineering, performance and quality 
-or else. That's why A/S amateur antennas are built to the identical 
design and construction standards as their commercial counterparts. 
Standards that have made them specified for more police and public 
safety vehicle installations than all other brands combined. 


HM-177 
2 Meters 


Features new high 
conductivity copper 
and nickel coated 
17-7 PH stainless 
steel whip. Shunt 
fed coil encased in 
waterproof PVC 
jacket All fittings 
chrome plated brass. 
Easy snap-in 
«mounting. 3 dB gain * 


NEW! HM-223 
1 Va Meters 


(220 MHz) 


t 


High performance 
wavelength design 
for the new 220 MHz 
activity! Directly fed 
with low loss coil in 
new low-profile 
design. Spring and 
whip easily 
removable leaving 
only 1 ^ 14 " high base 
for car wash 
clearance. 3 dB gain.* 


HM-175 
% Meters 


i 


Collinear design 
with truly hot 
performance! Base 
fittings have silver 
plated contacts. Can 
handle 100 watts 
Whip and phasing 
coil assembly is a one 
piece molded design 
to resist vibration and 
moisture. 5 dB gain.* 


HM-4 
2 Meters 

Tough, virtually 
indestructible 
antenna for hand¬ 
helds. Completely 
insulated Base fitting 
matches Motorola 
HT. E. F. Johnson, 
and Standard 
portables 

HM-S 

Same as above but 
for Drake and other 
packset portables 
with SO-239 fittings. 


NEW ASCOM TOWERS 

High strength, low maintenance 
aluminum towers for HF and VHF 
antenna installations. There is a 
complete line of ASCOM self- 
supporting towers-in heights from 
30 to 90 feet-at attractive prices! 


•Measured over a '/• wavelength whip 


WRITE FOR FREE AMATEUR ANTENNA 
and/or TOWER CATALOGS 


the antenna 
specialists co. 


• SlnpMotOuMv- 

Division ol ORION INDUSTRIES. INC . 1243S Euclid Ave . Cleveland. Ohio 44106 

Export 2200 Shames Dr. Westbury. L I. New York 11590 Canada A C. Simmonds & Sons. Ltd 
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INTEGRATED 
, CIRCUIT 

SOCKETS 

/ , J 14-Pln. DIP $.45 

Buy Any 3p l4 .p in stde Mount 1.00 

Take 10 % □ ig-Pin, DIP .50 

Discount! LlTO-5, 8 or 10-Pins .29 

□ 14-Pin, Wire Wrap 69c 

□ 16-Pin, Wlra Wrap 89c 


Mfitr'i Type Watts Sale 

SANKEN HYBRID n jj-ioior i° * ||| 
AUDIO POWER AMPS □ SI 1050C so 29.95 

I'snl extensively in hi-fi systems. tape decks. FM I lin¬ 
ers, record players, -stereo components, musical inslrn- 
ments, P.A., etc. All amplifiers, flat within 1 .• dh from 
>17. In 100.000. Kach unit properly heat-sinkccl. with 
heavy-duty connecting tie lug connect nxis, Ktnglc- 
endrd pushpull output. Power supply required 2IV1X 
‘ to s ohms. Order by Stock No. 


mm 


3 for S3 □ $1.49 


NATIONAL Buy 3 - , hl 
LINEAR OP AMPS -mini i» P 

□ LM-300 POS V.R. (super 723) TO-5 $ 91 

1 LM - 301 Hi-performance op amp (A) ... .41 

□ LM - 302 Voltage follower TO-5 .91 

[ ] LM-305 Pos. Voltage Reg. TO-5.1-19 

□ LM-307 Super 741 op amp (A).41 

[ LM-308 Hi-Q fet type op amp T0-5 .... 1.19 

[ ) LM-309H 5V Volt-Regulator TO-S 1.19 

i ) LM-309K 5V Volt.-Reg. 1 Amp TO-3 . . . 1-85 

L. LM-310 Voltage-Follower TO-S .1,25 

i i LM-311 Hi-perf. Volt. Comp.s(A) 1.19 

□ LM-319 Hi-speed Dual Comp. DIP.1.50 

□ LM- 320 MINUS 5. 12 or 24V V.R. T0-3 1.50 

□ LM-339 Quad Comparator. DIP .2.50 

LJ LM-324 Quad (4-741’s in DIP) .2.50 

v J LM 350 Dual peripheral driver .41 

U LM-370 ACC Suuelch op amp. TO-5 1-19 

[_ LM-371 R-F, P-F, op amp il-25 

□ LM-373 AM-FM 5SB I.A.D, TO-5.3.50 

□ LM-374 AM-FM SS IVAD TO-S 3.50 

□ LM-377 Dual 2-watt audio amp.3.00 

□ LM 380 2-watt audio amplifier TO-5 . 1.69 

□ LM-381 Low noisa dual pre amp DIP . . . 1-95 

[ 1 LM - 38 2 Low noise dual pre amp DIP 1.95 

□ LM-703 RF-IF amp, TO-5 .55 

i 1 LM-709 Operational amplifier (A).36 

LI LM-7 10 Differential amplifier (A).45 

□ LM-7 11 Dual Differential Amp (A) 36 

LM-723 Voltage Regulator (A).69 

□ LM-725 Instrument Op Amp.95 

□ LM-733 Differential Video 1-75 

["] LM-741 Freq. Comp. 709 (A).41 

FI LM-741CV Mini DIP 741C 45 

Cl LM-747 Dual 741 (A) 89 

LJ LM-748 Freq. adjustable 741C (A).44 

fl LM-1303 Stereo pre amp DIP .95 

C LM-1304 FM Stereo Multiplexer . 1.25 

□ LM-1307 FM Multi. Stereo Dem. DPP .91 

□ LM 3028 Differential RF/IF amp 1.50 

□ LM - 3900 Quad “current mirror” amp .95 

r ] LM-42S0C Programable op amp 2.50 

t] LM-75451 Dual peripheral driver.44 

n LM-75453 Dual peripheral driver 44 

["' LM- 75491 Quad seg. driver, LID (OIP» . 1.65 

□ LM-75492 He* digit driver, 2S0ma, DIP 1.85 


itgaWci 



MAKE YOUR OWN 
CALCULATORS 
WITH OUR 

LOW PRICED G 

Your Choice 

6 & 8 DIGIT QC ' 

POCKET *lO.W 

CALCULATOR BASIC KITS 

BASIC KIT tfl — includes case. al!-fum*ti« 
Keyboard, Cal Tech IT5 002 calculator v 
Antex LED display with built-on individual 
plus sheets. 

BASIC KIT 52 — same as Basic if 1 exii-p 


BASIC KIT if 3 — same as 
chip is National 6-digit MM 




Y **OLY PAHS Y 

/BLUE RIBBON) 

V P°ficu l 


/ 20-Years of Business , 

f integrit y 

20-Years of Money-Back 
_GUARANTEES 


n $ 4.95 
CRYSTAL 
OSCILLATOR 

Rare buy of these popul 


Excellent 

other 

USfc 

Type 

HHU 


EPOXY 

WAVE 

SILICON II 
BRIDGE | || 
RECTIFIERS 

( ode: 2 amp 


PIV 2 Amp 6 Amp 
50 i j 5.69 □ 5.68 
100 n .79 n -99 
200 n 95 n 1.25 

400 LJ 1.19 1 ] 1.50 

600 n 1.35 L ; 1-75 
800 □ 1-59 n 1-95 

1000 n 1.79 n 2.25 


o\ io-Am| 

jMTab Pla 
Exclu 
. PR’ 


• Amp Power 
b Plastic Units 


LCS-n 50 $ .75 

□ 10O .95 

□ 200 1.25 

□ 300 1.50 

□ 400 1.98 

□ 500 2.25 

□ 600 2.50 


Made by SHUKE. Type SHIP-TO-SH O RE 
CM14H. Originally used for q p “OB” 
Raytheon Marine eqpt. Ex- W* 

eellent fidelity, sensitivity. "H8t* 

Gray molded plastic case, 
with red push-to-talk but- □ 

ton. With heavy-duty flexi- <TQ OtS J 
hie cord, mounting socket I 

I on back. | 

Terms: add postage Rated: net .'10 
Phone Orders: Wakefield. Mass. (617 I 2-15-3829 
Retail: 1 6-1 8 Del Carmine St., Wakefield, Mass. 

(off Water Street) C.O.D. S MAY ME PHONED 
J 20c CATALOG Fiber Optics, 'ICs'. Semi's. Parts 
MINIMUM ORDER - $4.00 

POLY PAKS 

P Q.B0X 942H LYNNFICLD.MASS. 01940 
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■ RATES Commercial Ads 350 per 
word; non commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 


WANTED — Valiant II, W2RAA, Box 200, West 
Monroe, New York 13167. 315-668-2040. 


FAX PAPER: For Desk-Fax, new (not surplus), pre¬ 
cut (not rolls), $15 per thousand sheets, postpaid 
world wide. Bill Johnston, 1808 Pomona Drive, Las 
Cruces, New Mexico 88001. 


YAESU TRANSCEIVER OWNERS — Present and 
Prospective. Join the International Fox-Tango Club. 
Send business-size SASE or two IRCs for complete 
information and sample of monthly FT newsletter. 
Milton Lowens WA2AOQ, 3977-F Sedgwick Ave., 
Bronx, N. Y. 10463. 


VHF-UHF PRE-AMPS. 432 MHz receive and trans¬ 
mit converters. Send for illustrated information. 
Carmichael Communications, P. O. Box 256, Car¬ 
michael, CA. 95608. 


BUILD A 2O0MHz FREQUENCY COUNTER. 8 digit 
LED readout. Drilled boards with instructions for 
20 MHz counter $25. 200MHz prescaler option 
$3.50. Manual only $5.00. Davis Electronics, 6 W. 
Oakwood, Buffalo, N. Y. 14214. 


WANTED: Heath IM-1202 DVM. Will pay reasonable 
price for working units. Brother Malseed, Calvert 
Hall College, Towson, Md. 21204. 301-825-4266. 


PRECISION HAND TOOLS, special ham-experimenter 
discount. Letter brings mailings. Artisan Tool Com¬ 
pany, Box 36, Glenmont, New York 12077. 


HAM RADIO MAGAZINE, 70, 71, 72 in binders, 73 
loose, good condition. Trade 2 HR's for one Playboy 
before 69. K4JVH, R. D. Null, 501 North First 
Avenue, Maiden, N. C. 28650. 


WANT OLD RADIO SHOW TRANSCRIPTION discs. 
Any size or speed. Send details to, Larry Kiner, 
W7FIZ, 7554 132nd Ave N.E., Kirkland, Wa. 98033. 


SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


NEED PARTS? We carry parts for R-388-390-390A- 

391- 392-1051-51S1 - Nems Clark-Racal-Pack sets - 
PRC-25-41-47-62-70-71-73-74-77. If you need a part 
no matter what you have. If its U.S. government 
we have it or can get it. Also we want to buy or 
trade all aircraft communications. All ground radio 
communications. All plug-in modules control heads. 
No matter what cond. they are in - bent or busted 
ok. We will buy or trade. We have R-390-388-390A- 

392- 1051-51S1 Nems Clark - Racal - and new ham 
gear for trade. D & R Electronics, R. D. #1, Box 
56, Milton, Pa. 17847. Phone 1-717-742-4604 after 
6:00 P.M. 


WANTED — DX 100B. W2RAA, Box 200, West 
Monroe, New York 13167. 315-668-2040. 


SIGNAL ONE OWNERS, expert and prompt service 
by ex-Signal/One engineer. Also will purchase your 
functioning or not functioning unit or spare parts. 
Write or call for details. Larry Pace, K21XP/7, 5717 
Genematas, Tucson, AZ. 85704 (602-888*5234). 


25th ANNUAL GABFEST of the Uniontown ARC 
will be held on the Club Grounds, Old Pittsburgh 
Road, Uniontown, Pa., Sept. 7th. 


WANTED - USED FM 2-way radio communications 
equipment and test equipment. Mot., GE and RCA 
etc. No doggies please, CAL-COM Systems, Inc., 
701-51A Kings Row, San Jose, Calif. 95112, Tel. 
408/998-4444. 


PACKRAT HAMARAMA is Sunday, October 6th at 
the Bucks County Drive-In Theater on Rt. 611 in 
Warrington, Pa. This is near exit 27 of the Pa. 
Turnpike and north of Willow Grove, Pa. Huge flea 
market, auction. Festivities begin at 9:30 a.m. and 
auction starts at 2 p.m. — RAIN or SHINE. Reg¬ 
istration is $1.00 and tail gate selling $2.00. Talk-in 
146.52, 52.525 and the club repeater WR3ACD • 
222.98 and 224.58 out. For further information and 
flyer with map, SASE to K3MXM, Lee A. Cohen, 
8242 Brookside Rd., Elkins Park, Pa. 19117. 


SWAP-N-SELL ADS FREE in TRADIO. Box 4391, 
Wichita Falls, Texas 76308. 


TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids. SASE list. Typetronics, Box 8873, Ft. 
Lauderdale, FI. 33310. Buy parts, late machines. 


HAMMARLUND HQ-170AC-VHF with IF noise im- 
munizer $300.00. Heath HO-13 panoramic adaptor 
$50.00, HO-10 monitor scope $50.00. WA30BW, 

Philadelphia, Pa. 215-HO-2 9293. 


WANTED: tubes, transistors, equipment, what have 
you? Bernard Goldstein, W2MNP, Box 257, Canal 
Station, New York, N. Y. 10013. 


F.R.R.L. HAMFEST — Sept. 22nd. At Phillips Park, 
Aurora, ill. Picnicing, zoo and gardens for the 
whole family. Talk in on 146.94, 146.52. Mail $1.00 
advance donation with S.A.S.E. to WB9HYH, 1888D 
Carnation Ct., Aurora, III. 60506. Drawing #1. 
HR-2B, #2. ACT-RIOH/L/U and many others. 


CANADIAN JUMBO SURPLUS and Parts Catalogs. 
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon¬ 
treal “A" H3c 2V2. 


DXer’s — SEPTEMBER 21st. A time to get together 
at Itasca's Holiday inn in Itasca, Illinois. Annual 
‘W9DXCC'. LU5HFI will be principal speaker. Con¬ 
tact W9KNI, Bob Locher, 1145 Osterman, Deerfield, 
Illinois 60015. 


COMMAND SETS WANTED: Interested in uncon¬ 
verted units, especially T-17/ARC-5; R-24/ARC-5 

or BC-946 BCB rcvr. Need racks, mounts, control 
boxes, connectors. Also manuals. Mike Everette, 
WA4DLF, 2921 Wycliff, Raleigh, NC 27607. 


RECIPROCATING DETECTOR, write Peter Meacham 
Associates, 19 Loretta Road, Waltham, Mass. 02154. 


SOLID STATE COMPONENTS, readouts and LEDs. 
Free flyer. Davis Electronics, 6 W. Oakwood, Buf¬ 
falo, N. Y. 14214. 


TRAVEL-PAK QSL KIT Converts photos, post cards 
to QSLs! Send call and 25<* for personal sample. 
Samco, Box 203H, Wynantskill, N. Y. 12198. 


TELL YOUR FRIENDS about Ham Radio Magazine. 
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NEW ARRIVALS — Quantities very limited 

T-278/U, 152 to 174 MHz. FM transmitter by 
Motorola, part of VRC 19.30w., 2 xtal control 
channels, phase shift modulation, with 2/3B4, 
3/2E24. 4/5678, 2/5672 & 2/1AD4 tubes. 0«/ 3 " 
h. x 4*/ 7 " w. x 14Vfc*» wt. 14 lbs. See July 1969 
issue of 73 for conversion. BRAND NEW each 
$22.00; unused, slight corrosion on base. 

each $18.50 

RT-209/PRC-6, 152 to 174 MHz. FM transmitter- 
receiver. Handy-talkie, 1 xtal controlled channel 
by Motorola. Ant., RF and IF have sub-miniature 
tubes, audio is transistorized. On front panel, 
coax antenna receptacle takes UG-88. BNC, on- 
off volume switch, control for handset, internal 
spkr & external spkr, and spkr. In metal case. 
5*/ 2 "w. x 8%"d. x 9V 4 "h. + 2" for handle. 12 
lbs. See June 1968 issue of 73 for conversion. 

Very excellent, used, each $22.00 
RT-196/PRC-21, 47 to 55.4 MHz. FM transmitter- 
receiver. walkie-talkie. (Has crystal for 51 MHz 
installed.) With spring steel antenna, easily dis¬ 
assembled and mounted. 6/5678, 3/5672, 2/5676, 
1/3B4 & 1/2G21 tubes, built in mike & spkr. 
4Vi" x 4Vi" x 14-%", 5 lbs. NEW. unpacked 

pair $65.00; each $35.00 
TM 11-296 & TM-11-4069 (field maintenance) 
both with purchase of RT 196 only. $2.00 set 
Set of spare tubes, 1 each. 5678. 5676, 5672, 
3B4 & 2G21 With purchase of RT-196 only, 

$4.00 set 

IMPORTANT — Please note, no accessories ex¬ 
cept as noted available from us: control box & 
dynamotor, for T-278; batteries, handsets, etc. 
for RT-209 & TR 196 

ARC-12, latest tube type (before solid state) 
command receivers. 10 lbs. R-508. 115 to 148 
MHz. Tuneable, not crystal controlled, slight 

detuning, to receive FM With 4/15 MHz. IFs, 9 
tubes, squelch control on front panel. Unused, 
or really like new. $9.50 

R19, identical to above, but less squelch con¬ 
trol. Good. used, internally complete each $7.50 
R11A, 190 to 550 kHz. (Q-5er), 3 85 kHz IF. 6 
tube very excel., used. $5.00 

Schematic and wiring diagram, with parts 

identification list, for R11A or R19 50<* w/rec. 30o 
24v. dynamotor for any ARC12 receiver. $1.00; 
with purchase of receiver, 50c. 3 lbs. 

PLEASE — include sufficient to cover new post¬ 
age rates, any excess remitted, returned with 
shipment. For Illinois deliveries, add 5%. Store 
at 5696 N. Ridge Ave., Chicago. III. Hours: Wed. 
11:00 a.m. to 2:30 p.m.. Sat. 10:00 a.m. to 2:30 
p m MAILING ADDRESS 1249 W Rosedale Ave., 
Chicago. III. 60660. Phones: (312) 334-4463, 
784 4426. BC ELECTRONICS. 


ATTN. FT-101 MARK 2/B OWNERS 

5*10 dB extra talk power, better 
RX gain and selectivity, no circuit 
modifications, better than a lin¬ 
ear. Intro, price S99, post paid, 

5110 from October 1st. Details 
Holdings Ltd, 39-41 Mincing 
Lane, Blackburn BB2 2AF. England 


COMPLETE ANTENNA SYSTEMS 

A complete ready-to-u.se antenna system de¬ 
signed for your favorite frequency. Includes 
No. 12 copperwekl wire element dipole, 100 
It. of coax with connector, and 100 ft. of '« 
inch diameter dacron halyard at each end ol 
dipole. No “diddling” or trimming required. 
You furnish the supports, plug the feedline 
into your xmtr and start operating. Power rat¬ 
ing 2KW, VSWH 1.5:1 or less. 

75/S0M Monohand 130 Ft. S 74.75 

40M Monoband 65 Ft. 69.75 

80/40M Dualband 130 Ft. 99.95 

H0/40/20M Triband 130 Ft. 133.00 

Descriptive literature available. State desired 
frequency. Postpaid contiguous USA. 

HOUSE OF DIPOLES 

Box 8484 Orlando, Fla. 32806 


G3LLL's RF Clipper 



■ « ■ 


WANTED — HRO Any Model with coils a. b, c. d. 
Also want broadcast and low frequency coils. 
W2RAA, Box 200. West Monroe. New York 13167. 
315-668-2040. 


VERY in-ter-est-ing! Next 5 big issues $1. "The Ham 
Trader," Sycamore IL 60178 

FM WIRELESS MIKE TRANSMITTER KIT $2.00. 
Davis Electronics, 6 W. Oakwood, Buffalo. N. Y. 
14214. 


USED MYLAR TAPES — 1800 foot. Ten for $8.50 
postpaid. Fremerman, 4041 Central, Kansas City, 
Mo 64111. 


QUALITY CABLE TIES (6" nylon), half price. $2.75/ 
100 postpaid Joe Ottinger, 106 Sheridan Ct., 
Leavenworth. KS 66048. 


PRINTED CIRCUIT TECHNIQUES for the hobbyist. 
Booklet: $2.00. H. S. steel and carbide drill bits 
and PC artwork. Send SASE for flyer. Trumbull. 
833 Balra Dr., El Cerrito, Ca. 94530. 


BUY — SELL—TRADE. Write for monthly mailer, 
give name, address, call letters. Complete stock 
of major brands, new and reconditioned equip¬ 
ment. Call us for best deals. We buy Collins, Drake. 
Swan, etc. SSB & FM. Associated Radio. 8012 
Conser, Overland Park, Kansas 66204. 913-381-5901. 


URGENTLY NEED FOR SCHOOL SCIENCE PROJECT: 

Hammarlund HR-10 or SP600VLF; any ARC-5 re 
ceiver, especially BCB or 6-9: Rustrak tape and 
recorder. Call person-to-person collect Bob Am¬ 
mons. 406-543-5359 or write 411 Keith, Missoula, 
Montana 59801. Any reasonable price. 

NEW PARTS BARGAINS: Calrad KW SWR relative 
power dualmeter bridge 24.95; Hygain TH6DXX • 
see this month’s ad; #22GA/7-strand phosbronze 
Longwire-rhombic antenna wire, plastic coat, high 
tensile strength 2.50/1000 ft; New Brandes head¬ 
phones (J) 5.50; many new Sprague capacitors - 
write needs; CDE 001/10KV doorknob cap 1.95; 
R662B/U 8c/ft; RG71/U 8c/ft; RG13B/U 15c/ft; 
RG9B/U 30c/ft (25 ft max single length); Belden 
8214 RG8 foam or Consolidated RG8 foam 18c*/ft; 
Amphenol PL259 59c; Motorola semiconductor 

data series books 7.50; Rider, Tab. ARRL, Ameco. 
Callbooks; many old tubes, write needs; new panel 
meters • write; new Raytheon, GE 811A 7.95; 
15.00/pr; Sorensen ACR2000VA AC regulator 150.00; 
GE receiving tubes 50% off list; KY65 Code keyer 
(plastic wheels) 5.95; free parts flyer. All items 
new. guaranteed. Prices FOB Houston. Madison 
Electronics, 1508 McKinney. Houston, Texas 77002. 
713/224-2668. 


WANTED: Commercial test equipment catalogs, 
1955 or earlier thru 1972. Alfred. Ballantine, Fluke, 
General Radio, Hewlett-Packard, Lambda. L&N. 
Kintel. Measurements, Tektronix, etc. Short-time 
loan for research project. All items will be returned 
if requested. Jim Fisk. W1DTY, editor-in-chief, 
ham-radio, Greenville. NH 03048. 


FOR SALE — Set of Sams Photofacts. Mrs. Alvin 
P. Eddy, Box 111, Hampton. South Carolina 29924 


MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines in 
assembled or kit forms, plus many other suppres¬ 
sion accessories. Free literature. Estes Engineering, 
543-H West 184th, Gardena. California 90248 


TALK-A-PHONE Model TC-4912 intercom unit Brand 
new. $35.00 plus shipping. Ed Blaszczyk. W2KV, 
2308 Branch Pike, Cinnaminson, N. J. 08077. 


SURPLUS TEST EQUIPMENT, VHF and microwave 
gear; write for bulletins. David Edsall, 2843 St. 
Paul. Baltimore. Md. 21218. 


QSL's, Sample catalog 20c. N & S Print, P. O. 
Box 11184, Phoenix, Ariz. 85061. 


1000 PIV AT 2.5 AMP. HEP-170 diodes. 10 for $2.50, 
50 and up 22c each, 100 and up 20c each. Post¬ 
paid U.S.A. 1N4007 1000 PIV at 1 amp. 18c 

S.A.S.E. for list. K. E. Electronics Mfg., Box 1279, 
Tustin, California 92680. 
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FREE: 12 Extra crystals of your choice with the 
purchase of a new Regency HR 2B at $229. Send 
cashier's check or money order for same-day ship¬ 
ment. For equally good deals on Collins, Drake, 
Kenwood. Standard. Clegg. Swan. Icom. Genave, 
Hallicrafters, Tempo. Midland. Ten-Tec. Venus. Hy- 
Gain, CushCraft. Mosley, and Hustler, write to 
Hoosier Electronics, your ham headquarters in the 
heart of the Midwest. Become one of our many 
happy and satisfied customers. Write or call today 
for our low quote and try our individual, personal 
service. Hoosier Electronics. R R 25. Box 403, 
Terre Haute. Indiana 47802. (812) 894 2397 


250MHz PRESCALER BOARD. Drilled, with in¬ 
structions $3.50. Davis Electronics, 6 W. Oakwood, 
Buffalo, N Y. 14214 


TECH MANUALS for Govt surplus gear. $6.50 each 
— R-220/URR, R 389/URR. URM 25D. TS 382D/U, 
ALR-5. BC-348JNQ; following manuals $8.50 each: 
R 388/URR. 51J4, FR114/U, USM 50; following 

manuals $10.00 each: SRR 11. 12. 13. R-390A/URR, 
USM 32. USM 24. RBA, UPM 45. URR 35. Thousands 
more available Send 50c (coin) for large list. 
W3IHD, 7218 Roanne Drive. Washington. D C, 20021 


MANUALS for most ham gear made 45/65, some 
earlier. Send SASE for specific quote Hobby In¬ 
dustry. W0JJK, Box H-864, Council Bluffs. Iowa 
51501. 


TESLA PAPERS. Set of eight articles on the great 
inventor, Nikola Tesla, including a copy of his 
famous article, "Transmission of Electric Energy 
Without Wires," published in 1904. $5.00. postpaid, 
from Nick Basura. 3414 Alice Street. Los Angeles, 
CA 90065. 


WANTED: GENERAL CLASS (or higher) hams to 
loin 4,500 member Morse Telegraph Club. Hun¬ 
dreds of hams already belong Send modest $3 
annual dues (includes subscription to great slick 
paper newspaper "Dots and Dashes") to GST A J. 
Long. 520 West Schwartz Street, Salem. III. 62881 
for membership card and assignment to nearest 
chapter. 


FOR SALE: Hallicrafter SR2000. Very good condi¬ 
tion. Will deliver up to 200 miles. Bob Smith. 
W5FRC, 422 Summit, Richardson, Texas 75080. 


EXCLUSIVELY HAM TELETYPE 21st year, RTTY 
Journal, articles, news. DX. VHF. classified ads. 
Sample 30c. $3.00 per year. Box 837, Royal Oak. 
Michigan 48068. 


GRAND RAPIDS SWAPFEST. September 21. 8:00 
a m., Hudsonville Fairgrounds, M-21 at 40th. three 
blocks West of Hudsonville traffic light. $1.75 ad¬ 
mission, no charge for tables and trunk sales. 


15TH ANNUAL NEW JERSEY QSO PARTY. Aug 

17-18. Rules from Englewood Amateur Radio Club, 
303 Tenafly Rd.. Englewood, NJ 07631. 


ATTEND 100th ANNIVERSARY HOMECOMING at 

Valpo Tech, formerly the Dodge Inst, of Telegraphy, 
on 19 Oct. 74. Oldest electronics school in western 
world. 


PC's, Send large S A.S.E. for list. Semtronics, Rt 
#3, Box 1, Bellaire, Ohio 43906. 


STOLEN — 1 Drake TR-22 ft SN620272 and 1 VHF 
Engineering 15 watt amplifier, model 1501-2 meter, 
both have name and Soc. Sec #221 26 5439 en¬ 
graved on back. E. H. Smith Jr., 101 Winterbury 
Cir., Wilmington, Del. 19808. 


LEARN DESIGN TECHNIQUES. Electronics Monthly 
Newsletter. Digital, linear construction projects, de 
sign theory and procedures. Sample copy $1.00. 
Valley West. Box 2119-C, Sunnyvale, Calif. 94087. 


CINCINNATI HAMFEST: 37th annual. Sunday. Sep 
tember 15, 1974 at the New Strieker's Grove on 
State Rt. 128. one mile west of Ross (Venice). 
Ohio. Flea market, contests, model aircraft flying, 
food and beverages all day. $7.00 covers every¬ 
thing. For further information: Ray Clark, WB8BUF, 
Box 1521, Cincinnati, Ohio 45201. 


WORLD QSL — See ad on page 118. 


World’s Most Advanced 

STATE-OF-THE-ART 

TRANSCEIVER 



THE TRITON by TEN-TEC 

TOTAL SOLID STATE 
HF TRANSCEIVER 

W 

Available ANYWHERE IN THE WORLD directly from 

ELECTRONIC DISTRIBUTORS, INC. 

—Communication Specialists tor over 35 years— 

1960 Peck St., Muskegon, Michigan 49441 
Tel. (616) 726-3196 Telex 22-8411 


tRi tek, inc. 

P. O. Box 14206. Dept. H 
Phoenix, AZ 85063 

8038C VCO WAVEFORM GENERATOR new fac 

lory parts, full specs. 14 pm DIP $5.75, 2/$10.50 

LM566CH VCO FUNCTION GENERATOR new. 
TO-5. specs. $4.00 

MC1455 (555) PRECISION TIMER, new. mini DIP 

$1.65 

MM5314 CLOCK CHIP. New, full specs. $9.50 

8220 MEMORY. 8 bit (4x2) content addressable 
memory. TTL and DTL compatible. For use in 
data-to-memory comparison, pattern recognition, 
cache memory, auto correlation, virtual memory, 
learning memory. New, house numbered. 16 
pin DIP, specs. $6.00; 10/$45.00 

VOLTAGE REGULATORS 

MFC 6034. Variable to \ 20V. 200 MA. $1.00 

MC7805, 7806. 7812. 7815. 7824. positive volt 
age, 1A $2.50 

MC7912. 7915. Negative voltage. 1A $2.50 

723G variable 2 to 37V, 150 rna. House num¬ 
bered. $.70 

DTL SALE. 930. 946. 962. 

$.25, $10/$1.75; 100/$15.00 Any Mix 

TTL SALE. New. house numbered. SN7400. SN- 
7402. SN7410. SN7430. SN7450. SN7453. SN 
7460. $.25 ea, 10/$2.00, 100/$17.50 Any Mix 


All orders postpaid. Minimum $5 U.S.. $15 for¬ 
eign. Latest lists. 10c stamp Please ADD 
INSURANCE. 
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CW«TRni\ISMITTGR 

_ . 1 MODEL 50 1 

• Built-in Antenna Relay 

• 160, 80, or 40M Plug-in Coil 

• Crystal Control 

• Zener Regulated Chirpless Keying 

• Clean Output — "T" Network 

• Built-in 115 VAC Supply 


MODEL 50K - BASIC KIT.$39.95 

ADD-ON OPTIONS SIDTTONE J00-21K S 5 9S 
KEYER 200-22K S 1195 

MODEL 50W-BASIC WIRED.$49.95 

MODEL SOWS WIIH SIDE TONE S59 9S 

MODEL SOWK WITH KEYER S69 9S 

MODEL SOWSK WITH SIDETONE A KEYER S79 95 


ORDER DIRECT OR WRITE FOR BROCHURE 
^ AND NAME OF NEAREST DEAIE R 
Af p foi/ Z PHONE 814 432 3647 
^ ^^"^*"2^ BO)U5^^^RANKLII^^6323 


RECEIVER-TRANSMITTER 



R-392/URR RECEIVER: 

High performance, rugged 32 bands; 
500 kHz thru 32 MHz continuous. 
Mechanical counter type digital 
readout to 300 Hz. Separate Meg¬ 
acycles and Kilocycles tuning. Triple 
conversion lower eight bands, double 
conversion all others. Built in crys¬ 
tal calibrator, squelch, RF gain, 
tuning, BF0, variable selectivity 8, 4, 2 
V0C 3 Amps. Size: 11% x 14»/ 4 * 11". 
Wt.: 65 lbs. 

$125.00 USED, CHECKED $195.00 
T-195/GRC-19 TRANSMITTER: 15-20 MHz, 10 

Bands. Freq. stability 0.03% plus 1000Hz. Manual or auto¬ 
matic tuning. CW, voice, or FSK operation. Power output: 50 
Ohm antenna; 1.5-12 MHz 100 watts, 12-16 MHz 90 watts. 
16-20 MHz 80 watts. Input voltage required: 22-30 VDC 42 
Amps maximum, standby 9 amps. Size: 11% x 14% x 22". 
Wt.: 122 lbs.; Shpg. Wt.: 150 lbs. Price: Used - Complete 
Repairable: $39.50 


MT-851 MOUNTING BASE for R-392 & T-195. Shpg. 
Wt. 60 lbs $10.00 

CX-1599 CABLE, connects R-392 to T-195 — 10" length: 
$6.95. BATTERY CABLE for T-195 w/Plug: $4.95 R-392 
Maint. MANUAL: $10.00. T-195 Maint. MANUAL: $7 50 


COMBINATION OFFER: Repairable R-392, T-195, MT. 
851, CX-1599, T-195 Bal Cable: Spec. Price, com. *200.00 
All Prices FOB, Lima, Oh. Send for Free Catalog. Dept. HR 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45(02 


—WORLD QSL BUREAU - 

THE ONLY QSL BUREAU o handle all 

of your QSLs to anywhere: next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 6c each. 

5200 Panama Ave., Richmond, CA USA 94804 


WANTED: Collins 30S-1 Linear with manual; 180S1 
antenna tuner, 522-0651; CP-1 crystal packet, 597- 
0404. William Snyder, 8416 Culver Place, Alex¬ 
andria. Virginia 22308. Tel. (703) 360-4808. 


QSLs. SECOND TO NONE. Same day service. 
Samples airmailed 25c- Ray, K7HLR, Box 331, 
Clearfield. Utah 84015. 


WANTED: R390A cabinet. Craig Church. 604 S. 29th 
Road, Arlington, Va. 22202. 


RESISTORS: Carbon composition brand new. All 
standard values stocked. %W 10% 40/$1.00; '/«W 
10% 30/$1.00 — 10 resistors per value, please. 
Minimum order $5.00. 15W RMS 1C Audio Ampli¬ 
fier — Panasonic. Frequency response 20Hz-l00 
kHz. %% distortion. Price $6.95 Postpaid. Pace 
Electronic Products, Box 161-H, Ontario Center, 
New York 14520. 


SELL: HT32B and SX101A $350. NCL2000. extra 
finals $275. All mint condition. Robert Myers. 117 
South Patton Ave., Arlington Heights, III. 60005. 


WANTED: ARC 51. 618T-1, ARC 102. FM-633. ARC 
131, 807A Wilcox, Transceivers. Pay Cash. Bob 
Sanett. 616 S. Holmby Ave., Los Angeles, CA. 
(213) 279 1275. 


TEST EQUIPMENT. Electronic lab equipment at 
amateur prices. DC to microwave. Send SAE for 
list. Gibson, 2018A Virginia. Berkeley, CA. 94709. 


TELETYPEWRITERS — Klemschmidt — portable, 
fixed, sets, punches, parts, reconditioned, reason¬ 
able. Mark/Space Systems. 3563 Conquista, Long 
Beach. Calif. 90808. 213-429-5821. 


VARITRONICS TWO METER HT-2, excellent, with 
.94/ 94, .34/.94. .01/.61. .22/.S2, .16/.76. .52/ 52, 
leather case, % wave whip, rubber duck, charger, 
batteries, earphone, manual. 2 watts output $225. 
2 meter amp, unused, by M-Teck, P15A1, 5w to 
2.5 w. in 10-20 watts, original packing. Automatic 
T/R, sell for $40. Al. K4AVQ/0. 5201 Cameron 
Court. Lincoln. Neb. 68512. Call 402-489-6677 
after 5 p.m. 


1974 MIDWEST DIVISION CONVENTION at the 

Marina Inn in South Sioux City, Nebraska. Oct. 
4 5-6. 1974. The events planned include: QCWA 

dinner, QCWA meeting, demonstrations of portable 
repeater, SSTV, fast scan TV, $30 counter from 
Jan. 1974 QST. AMSAT demonstration. QRP ses¬ 
sion, HandiHam session. SCM meeting, satellite 
locator per May 1974 QST. Grand Island monitoring 
station presentation, ARRL forum. 2 meter repeater 
forum, traffic forum, and DX and MARS sessions 
Something for everyone. Large flea market, all 
indoors in a 40 x 80 room. Special events are 
planned for the ladies. Banquet tickets are $6.00 
each. Pre registration to Oct. 1 $6.00; afterwards 
$7.00 — no charge for XYL if she chooses not to 
be included in prize drawings. Talk in frequencies 
.34/ 94, 94 and 3900 kHz. Send registrations to 
W0EQN. Cliff Taylor. 3818 • 5th Ave., Sioux City, 
Iowa 51105. For motel information write W0F2O, 
Dick Pitner. 2931 Pierce St.. Sioux City, Iowa 51104. 


RTTY EQUIPMENT FOR SALE including machines, 
parts, gears. Send us a list of your teletype needs. 
Atlantic Surplus Sales, 1902 Mermaid Ave., Brook¬ 
lyn. N. Y. 11224 


FINDLAY HAMFEST — Sept. 8. Riverside Park: 
Findlay. Ohio. Write Clark Foltz, W8UN for tickets 
specifying quantity. $1.00 advance. $1.50 at park. 


FIGHT TVI with the RSO Low Pass Filter. For bro¬ 
chure write: Taylor Communications Manufacturing 
Company, Box 126. Agincourt, Ontario. Canada. 
MIS 3B4. 


MEMPHIS AREA HAMFEST, Sunday. October 6 at 
State Technical Institute, conveniently located at 
Interstate 40 and Macon Road (Exit 11). Demon¬ 
strations. displays, FM forum, MARS meetings, 
flea market. XYL entertainment, prizes. Informal 
dinners Saturday night. Dealers and distributors 
welcome. Talk-in on 3980, .34-.94 and MARS. Con¬ 
tact Harry Simpson, Box 27015, Memphis, TN 
38127, phone 901 358-5707. 
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WANTED: A. S. E. Mini-Mitter Any condition. 
Charles King. 6 Willow Court. Cromwell. Ct. 06416. 


HOMEBREWERS: Stamp brings list of high quality 
components. CPO Surplus. Box 189, Braintree, 
Mass. 02184. 


TOUCH-TONE ENCODER 16 tone pairs. TTY AFSK 
option. F. Abernathy. USS Patrick Henry, SSBN 
599B. FPO SF. CA. 96601. 


QSL'S — BROWNIE W3CJI — 3035B Lehigh. Allen¬ 
town. Pa. 18103. Samples with cut catalog 35c. 


TOROIDS. 88. 44 Mh — 8/$2.56 plus 64c postage 
Telecommunications Services Co., Box 4117, Alex¬ 
andria, Virginia 22303. 


DO-IT-URSELF DXPEDITION —- Stay at ZF1SB — 
Caymen Is. Vertical antenna and Caribbean at your 
doorstep. Diving/fishing if band folds. Write Spanish 
Bay Reef Resort. Box 800K, Grand Cayman, B. W. I. 


CANADIANS — We carry a broad line of electronic 
parts, including most solid-state. LEDs. ICs, etc. 
Send for free tlyer to: Ken. VE1AOJ. Dartek Elec¬ 
tronics. Dept. H, Box 2460. Dartmouth, Nova 
Scotia B2W 4A5. 


MIX PLEASURE WITH PLEASURE at the Hamburg 
International Hamfest near Niagara Falls on Sep¬ 
tember 21. For information contact Lin Brownell 
WB2HCL. 210 Buffalo. Hamburg. N. Y. 14075. 

RICHMOND AMATEUR TELECOMMUNICATIONS SO¬ 
CIETY will be at the Atlantic Rural Exposition, 
Richmond, Virginia, from September 19 through 29. 
A special events call. WE4ARE. will be used for op¬ 
erations around 3988kHz. 7288 kHz and 146.88 
MHz. QSL with SASE to: R.A.T.S.. POB 842. Rich¬ 
mond. Virginia 23207. Visitors to the booth, in the 
Better Living Center, will be eligible for prizes, in¬ 
cluding an electronic calculator. QST subscription, 
and a 2 meter beam. 


HAMFEST. Sept. 22. 1974 at Park-N Shop parking 
lot. 200 block of Walnut Street. Harrisburg. Pa. 11 
levels of parking for 1100 cars under one roof. 
The first high rise hamfest in the world!!! Admis¬ 
sion: (2.00 per ham. No charge for tail gating. 
Gate opens 9:00 a.m. Talk-in 146.16/76, .52/.52, 
.94/.94. For information contact K3SWZ. 


HAMFEST **74", October 5th and 6th. 1974 at the 
International Inn. Winnipeg. Manitoba. Canada. Pre¬ 
registration tnru VE4RL or Saturday morning Oct. 
5th, (1.00 per person, maximum of (3.00 per 
family. Dinner and Dance. Saturday. October 5th. 
(4.00 per person. Hotel pre registration thru VE40L. 
Major raflle. cocktail party around the pool, dinner 
and dance Embassy ball room. Swimming. QSL 
display board, films, transmitter hunt, mobile con¬ 
test. homebrew contest, XYL bake sale. XYL hos¬ 
pitality room. DX club hospitality room, door prizes, 
swap and shop auction, Sunday at 1:00 p.m. Con¬ 
tact VE4AI. 


ONLY HR REPORT brings you the news of amateur 
radio via air mail as it happens, not weeks or 
months later. Send for a one year subscription. 24 
issues plus extras. Only (12.00. HR REPORT, 
Greenville. NH 03048. 


PERSONAL ATTENTION plus the best cash deal 
anywhere is what you receive at QUEEN CITY 
ELECTRONICS in the heart of the Midwest. Queen 
City carries all major brands including Drake. 
Tempo, Kenwood, Yaesu, Swan. Regency. Clegg. 
Standard. Icom. Genave . . Write or phone us 
for your equipment needs. QUEEN CITY ELEC¬ 
TRONICS. Inc., 7404 Hamilton Avenue, Cincinnati. 
Ohio 45231, (513) 931-1577. 


WANTED. BLONDER-TONGUE Field Strength Meter 
Mode! 4127. No substitute. Also Simpson 260. 261 
or 270. State price and condition. Marvin Loftness. 
115 W. 20th, Olympia. WA 98501. Phone 206- 
357-8336. 


YOUR AD belongs here too. Commercial ads 35c 
per word. Noncommercial ads 10c per word. 
Commercial advertisers write for special discounts 
for standing ads not changed each month. 


KEYBOARD 
ENCODER . 


★ 48 Keys 

★ ASC II Encoder 

★ For: Terminals 

TV Typewriters 
Calculators 
RTTY Displays 
CATV and more 

At long last-a top quality fully professional 
data entry keyboard at a sensible price. Key 
switches are full typewriter travel and res¬ 
ponse type, arranged in a modified ANSI 
layout. Full length spacebar with equalizer. 
Keyswitches are mounted on a double sided 
fiberglass circuit board with plated through 
holes. The encoder provides a standard ASC 
II output and includes a debouncer circuit. 
ASC II code includes shift and control func¬ 
tions with two user defined keys available 
Keytops are first quality double shot molded 
types for permanent good appearance. Gold 
plated contacts on keyswitches. NEW—no 
surplus parts. Typewriter style-NOT a modi¬ 
fied keypunch board. 

KDB 1 Kit---.-.S39.95 ppd 


Southwest Technical 
Products Corporation 

DEPT. H 

219 W. Rhapsody 
San Antonio, Texas 78216 
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si»i:ih:h 

■ Average to Peak Audio Ratio MODEL 60 
Increased up to 8db. 

■ Battery Power Internal —1.5MA Drain. 

■ Frequency ' 1-1/2db — 300-3000 Hi. 

■ Process Gain Control with In-Out Switch. 

MODEL 60W-ASSEMBLED.$29.95 

MODEL 60K - KIT.$23.95 

200-I5K PC BOARD KIT.$14.95 

ORDER DIRECT OR WRITE FOR BROCHURE 
^ AND NAME OF NEAREST DEALER 
A fe‘/oV/^ PHONE; 814 432-3647 
# """'V BOX 158 A • FRANKLIN PA 16323 


Cas* tor any Col I MW military or oommerc-.n equip 
ant or peris aapeclally «i»T Trar*o* . *r». 4801 
MHM ooyplori, AH/ARC* 10i. AH ARC-W. 

CASH 

AN/MRC-9*. SPACE ELECTRONICS CO . 

71 fctwAainn Oh*. Upp* Wdto R/w N.J. 07448 
(201) »7- 7940 


ALL-BAND ANTENNA CONNECTOR 

--HVE-QUE 1 riKikfr*! innordur has 

\ ryvtrU l*»f u-t unrig «nlrnn« rlrmrati, 

/ \ Jr heavy ^••|»^>rr lr,i«K. cnai PL25M mn- 

I l»r«lnf (nr Ir.-tllinr. .kmI tW |PMIlt fill 


HVE-QUE l ikmUmI innnaijhn Him 
rvrlcl* fi.f m-« urinn anlrnna rlftnrnti, 
hrav> topper Ir.uK. nmi PL2.VI con- 
itrtfiit fm IretllliM*. .»»»«! tie-punt fin 
•intrniiii «iiti|Nir1 l>np-t.sp pnrircts 
(ttnnetlor Hrinfnrced At vntir «ii*al- 
e»‘». nr $3.95 povtpd. ( xnnpank>n in¬ 
sulators, 2 lot 99c ppd. fmtructmnv 
Included. 


BUDWIG MFG. CO.. P.0. Boi 97H, R«mon», C.ltl. 92065 


SPECIAL $7.00 

post-paid 

COIL KIT FOR . . . 


PART NUMBERS 

t fcgfSb* 

RFC2 

L5. 6. 7 ... 

miniature 

7-MHz transceiver 

Coil Winding Quick Quotes 


AS 

DESCRIBED 
IN JULY 
1 hsm 

radio 

PAGE 16 


Coil Winding 
Send Specs or Sample 


Stock Coils 
Coil & Choke Forms 


<«W Caddell Coil Corp. «tW 


NEW FOR 74 

ECM 5A FM Modulation Meter 

• Opcratn 30 500 MH/ Dnl\/ fill r " 

• Crystal controlltd foi fast and ea$v Uf "r and com 

operation 

• Peak leading I* 

• Accuiate within 1 kHz at 15 kHz I >•»>• I 


0 15 kMr deviation 1 


Phone or write Skip W9HAK I — 

lor complete m»orr»i^iMin Oie» I m «. »», . I 

8124762121 >4 ■- ■ J 

Available hy direct mail only ORDER INFO: Send check or money 
order tor $85 00 plot SI 50 for handling Indiana inxlrnti add 4\ 
uln ip Crystals lot 146 94 MM/$3 95 ••.I All other heip S7 10 


ECM Corporation 
41? N We.ntoach Avr 
Evansville lnd>aoa 4 771 1 


ECM 


mORSE music br CURTIS 

KB 4200 Moru Keyboard $499 95 

Swoo n EK 420A CMOS Deluie Keyer *13995 
QS1 Knm KM 420 CW M*tug« Memory $299 95 l*«r.um 

-J-—-- MAST I RCMARGt 

i'll ! D€w5? 

1 !Af HO* 40W> MOUNTAIN VIIW CA *4040 


VHF/UHF C< PREAM T P E S RS 

Ten meters through 432 MH/. A post card will bring our 
full 1974 Catalog 


0 


laboratories 


BOX 112 SUCCASUNNA NJ 07876 
Telephone 201 584 6521 


LOOKING FOR A NEW CHALLENGE? 

|... than huikl a TV camera! \ 

JCt MtaTt a/A-INKE ’• « T *04 

is I •• A. -v- t IP*: t ’f : 

.5E OfAr |1«e.» »CTTPaD DO. •!»’ 

I 

i . •• if 

8 A»T$aMRl4Mi pAt tW-RMW. 

I ijol moadwav nw ATV Research Dakota citv nim mui| 



UJebster 

radio 1 


FT101B Yaesu 


2602h E. Ashlan 
Fresno, Calif. 93726 


Phone (209) 224-5111 



& ELECTRONICS 

CONSTRUCTOR 


• Audio Construction Projects 

• Receiver Construction Projects 

• Transmitter Construction Projects 

• Test Equipment Projects 

• Radio Control Projects 

- . . . and much more 

ONE YEAR SUBSCRIPTION — $7.00 
12 MONTHLY ISSUES 
Write 

RADIO CONSTRUCTOR 

Greenville, N. H. 03048 
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BASSETT 



Sigh efficiency mobile 
Hd portable antennas 
brail amateur bands. 
CAP. MARS. CB. 
SECURITY. 

PUBLIC SERVICE. 
KARINE. AND 
fOVERNMENT USE. 


2-S-10-15-20-40-75 


Identical size, cost, 
and appearance 


FULLY ADJUSTABLE 
TO FREQUENCY 
IN FIELD 


Low weight, low drag, 
high strength 
fiberglass 


Polished 
chrome brass 
standard %-24 thread 


High gain coilinear 
on 2 meters 


MODEL OGA-2M 
$29.50 postpaid 
in U.S.A. 


a 





| SAVOY | 




Postpaid in U.S.A. 

TYPE 900 A TYPE 901 



HIGH ACCURACY CRYSTALS 

FOR OVER 30 YEARS 

Either type for amateur VHF in Regency. Swan, Standard, Drake, Vari- 
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave. 

Quotes on request for amateur or commercial crystals for use in all 
other equipments. 

Specify crystal type, frequency, make of equipment and whether transmit 
or receive when ordering. 



BASSETT VACUUM TRAP ANTENNA SYSTEM 
Complete packaged multi-band antenna sys¬ 
tems employing the famous Bassett Sealed 
Resonators and Baiun from which air has 
been removed and replaced with pure 
helium at one atmosphere. Operating bands 
are indicated by model designation. 

MODEL DGA-4075 $59.50 

MODEL DGA-204075 $79 50 

MODEL DGA-2040 $59.50 

MODEL DGA-152040 . $79.50 


BASSETT VACUUM BALUN 



The famous sealed helium filled Baiun .. . 
employed with the D6A Series Antenna 
Systems. Solderless center insulator and 
easily handles more than full legal power 
while reducing unwanted coax radiation. 
Equipped with a special S0-23B type coax 
connector and available either 1:t or 4:1. 

MODEL DGA-2000-B $12.95 

Postpaid in U.S.A. 


CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 



Savoy Electronicsjnc. 


P.O. Box 5727- Fort Lauderdale, Florida - 33310 
Tel: 305-563-1333 or 305-947-9925 









APOLLO PRODUCTS 

^ nr: 


1500X-2 

Rotary Antenna Switch 

Single pole. 3 position An¬ 
tenna Switch • Low SWR • 
Use up to 30 MHz 500 
Watt handling capacity. 
Sloping Front Console Cab. 

$14.95 


I rn 


450X-S Antenna Switch 

3-Position Slide Switch V 

Low Loss • Walnut-grain 
Finish Chassis * Gold Cover 

$6.95 

700X-2 KW Wattmeter 

Dummy Load Wattmeter for 
52 Ohm Input. Measures RF Meter 0*1 MA 
in 4 ranges to 1000 watts. to f lt ^ox 
Front panel frequency count- nn j e f\r\ 

er jack-attenuated per range kM u - ' ,,uu 

for frequency counter take- a HA I I 

off. Portable. $139.95 M rU L L 
BOX 245 - VAUGHNSVILLE. OHIO 45893 


So 


by “ Village Twig 

lar 


Model 

Dimensions 

Resale 

Net 

"E" 

6'/4 x 3 15/32 x 7 1/16 

9.25 

■HA" 

5Vi x 5 l A x 4 (Blank Panel) 

7.85 

"K” 

4% x 7% x 11 W/Handle 

15.00 

"L” 

ll'/4 x6>4 x 12V. 

22.95 


package enclosure 
"Shadow Box" machined 
with: 2-S0239, 1 - Pilot 
Light. 3 • Rocker 
Switches, and 2 Knobs 

pkg. $33.00 


APOLLO PRODUCTS 


1 -j ] 2100X-2 

SWR 
] Bridge 

L - Large 

Meter- 

Sloping Panel Cabinet - Rub¬ 
ber Feet - Keep in Antenna 
Line up to 1 Kilowatt 

$33.95 

_. 900X-2 

Lr A Wattmeter 

Measure RF 
In 2 ranges 25 
and 250 watts. 
52 Ohm input. 

-- $33.95 

1700X-2 Vertical/Hori¬ 
zontal Antenna Switch 

Allows operator to select 
any one of 3 antennas or 
dummy load. Two Antennas 
can be switched in 
simultaneously. New 
Sloping Front Console Cab. 

$14.95 

•'LITTLE GIANT” 

Vacation or Occasional 
Miniature Antenna. 
Measures 27" high. 22" 
wide. 4" thick! 7 MHz 
antenna 40 meters. Ideal 
for apartment motel, hotel, 
trailer camper, travel use. 
Production, if demand 
warrants. 


Phone (419) 646-3495 • Evening Phone (419) 646-3495 


YOUR BEST BET FOR FM! 


• PREAMP KITS $6, WIRED $10 
FREQUENCIES FROM 20 TO 230 MHz 

• LED SCANNER KITS $10 

• RECEIVER KITS $59.95 

• FULL STOCK CUSHCRAFT FM ANT. 

• COMPONENTS FOR VHF PROJECTS 

— SEND SASE FOR LITERATURE — 


HAMTRONICS, INC. 


182 BELMONT RO. ROCHESTER. N. Y. 14612 


"THE ELECTRONICS STORE” 

RMS CORPORATION 
675A GREAT ROAD (ROUTE 119) 
LITTLETON, MASS. 01460 

7400 SERIES I.C.'s MATRIC-KEYERS 

HUSTLER ANT. APOLLO CABINETS 

VHF ENG. KITS VENUS SSTV 

LARGE INVENTORY OF COMPONENTS 

1495 to Rte. 119, Groton Exit 40 
2 Milos On The Right 


THE ULTRA-BAL 2000 

NOW .An eatrvmaly ruggtd. w*athtr proof BALUNt 

• Full 2KW. 3 30 MHZ . l>1or H4 ratios. 
•Spocinl Toflon insulation. May bo uaod 
with tunod linos and tunors. 
a With dipolo insulator and hang up hook. 

ONLY $ 9.9 5 ppd. (atata ratio) 

m At your doalor or ordor diroct 

K.E. Electronics Box 1279,Tumtin Calif. 92680 


© ANTECH LABS PRE-WINTER SPECIAL 

ON ITS NEW WIDE SPACED FOUR ELEMENT 
MONOBAND BEAM FOR TWENTY METERS! 

s QUALITY CONSTRUCTION a OUTSTANDING PERFORMANCE a REASONABLE PRICE 


• 10 DBD GAIN 

• 25 OBF-B RATIO 

• 6061-T6 ALUMINUM THROUGHOUT 


• LONGEST ELEMENT 36 FEET 

• WIND SURFACE AREA 5.5 SQ. FT. 

• COAXIAL GAMMA MATCH 


• 30 FOOT, 2" BOOM W/.065" WALL • HANDLES MORE THAN LEGAL POWER 


1.1 TO 1 SWR 

CORROSION PROOF HARDWARE 
TURNING RADIUS 24 FEET 


• WIND LOAD FACTOR AT 
86 MPH - 129 LBS. 

• WEIGHT 45 POUNDS 



WRITE FOR COMPLETE SPECIFICATIONS 
AND FREE CATALOG ALL PRICES 
FOB ST. LOUIS, MO. HURRY, PRE¬ 
WINTER OFFER IS LIMITED! 

TOP QUALITY WIDE SPACED BEAMS FOR 6 THRU 40 METERS 


PRE WINTER SPECIAL 

$139.95 


ANTECH LABS jigii 1 

8144 BIG BEND BLVD. - 

ST. LOUIS, MO. 63119 

Antech Labs — People Who Care About 

The Product They Sell . . . 


122 


septem ber 1974 


More Details? CHECK-OFF Page 126 














NEW PRICES 

RATHER THAN SACRIFICE QUALITY AND BECAUSE OF SEVERAL LARGE INCREASES 
IN OUR RAW MATERIAL COSTS WE ARE OBLIGED TO RAISE THE PRICES OF OUR 
PS-12 AND PS-24 POWER SUPPLIES — EFFECTIVE IMMEDIATELY. THEY’RE STILL 
A BARGAIN! 


PS-12 

12 Amp regulated 2% 

50 MV Ripple Max. 
Adjustable 11-15 VDC 
WIRED $85.95 KIT $69.95 

SHIPPING WEIGHT 12 lb. 


NEW 

PRICES 


PS-24 

24 Amp regulated 2% 

50 MV Ripple Max. 
Adjustable 11-15 VDC 
WIRED $99.95* KIT $85.95 

SHIPPING WEIGHT 21 lb. 


•PS-24 SHIPPED WITH BASE PLATE — LESS CASE. AS SHOWN 


2 METER FM 


PORTABLE 


4 CHANNELS 2 WATTS 
DUAL CONVERSION 

HT-144 Kit 

STILL ONLY 

$99.95 


HF ENGINEERING 

— DIV. OF BROWNIAN ELECT. CORP. — 

320 WATER ST. POB 1921 BINGHAMTON, N.Y. 13902 607-723-9574 
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nadio BOOKS TAKE YC 



NOVICE RADIO GUIDE 

by Jim Ashe, W1EZT 

A complete handbook for the beginning amateur. Covers basic 
communications theory. How to build transmitters and simple 
receiving equipment. How to set up antennas. Putting your station 
together, plus valuable appendices. How to learn the code and 
more. Any beginner will go further faster and have more fun with 
this exciting new book. 

0rder HRNR 144 pages $3.50 


HOW TO USE INTEGRATED-CIRCUIT 
LOGIC ELEMENTS 

Second Edition by Jack W. Streater 

This book was written for those who have not previously used or designed digital logic 
circuits. It is meant to help them prepare for the broad inroads digital integrated circuits 
are making. Experimenters will find this book interesting and understandable and will 
appreciate the fascinating logic circuits which are presented. 

Only $4.5G 

Brand New — Volumes III & IV 

SCANNER-MONITOR SERVICING DATA 

Volumes I, II, III & IV 

These important books each contain servicing data for several dozen 01 
the most popular UHF and VHF receivers now in use. Last minute in 
formation includes schematics, voltages, alignment, part lists, crysta 
data, pictorials and troubleshooting information. 

Volume I contains models from B & K, Browning, Johnson, Midland, Pace, Pearce 
Simpson, Penney’s, Realistic, Sonar and Teaberry. Order 06557 

Volume II has models by Regency, Electra, Midland, Tennelec and Unimetrics. Order 06558 

* Volume III describes models from Electra, Johnson, Midland, Pearce-Simpson anc 

Regency. Order 06560 

* Volume IV offers equipment by Regency, J. C. Penney, LaFayette, Midland anc 

UnimetriCS. Order 06635 

* NEW THIS ISSUE! 

Any one volume - $4.95 Any two volumes - $9.0C 

All four volumes $16.95 

k - exciting I 

order today from 

HAM RADIO, Greenville, NH 03048 
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VHF HANDBOOK 
FOR RADIO AMATEURS 

by Herbert S. Brier, W9EGQ 
and William I. Orr, W6SAI 

This big new book covers the field of VHF communications for both the newcomer and the 
old-timer. Covers such subjects as VHF FM, Satellites, elimination of VHF TVI problems, 
VHF antennas including special antennas for satellite work, plus a number of interesting 
construction projects. Be sure to order your copy now. 

Order RP-VH JllSt $5 95 

THE ARRL ANTENNA BOOK 13th EDITION 

Here is the latest edition of this popular standby. Extensively revised, this book covers 
both the theory and practical application of all types of antennas for all amateur bands. 
Whether your station is for DXing, ragchewing, or FM this is a must book. 

Order ARAM Q n | y $3 QO 

TEST EQUIPMENT FOR 
THE RADIO AMATEUR 

by H. L. Gibson, G8CGA 

This beautiful new, hardbound volume sets a whole new standard on 
this subject for amateurs. Included are chapters on how to build test 
equipment, chapters on how to use test equipment, plus chapters on 
the theory of test equipment. You are sure not to be disappointed by 
this important book. 

0rder RSTE Only $5.95 

LINEAR 1C PRINCIPLES, 

EXPERIMENTS & PROJECTS 

by Edward M. Noll, W3FQJ 

A real blockbuster from popular Ham Radio author Ed Noll, this book devotes nearly 400 
pages to linear IC's. Here is a very practical volume aimed at the experimenter with 
literally hundreds of applications and much valuable background information. Of par¬ 
ticular interest are a number of circuits useful in amateur designs including a whole 
chapter devoted to two way radio. We know this will be a real bestseller so be sure to 
order your copy today. 

0rde ' 21019 Just $8.95 



M m> 


EW titles 


Add 25* per book 
shipping and handling. 

Free shipping 3 or more books. 
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INCLUDED WITH EACH GTX 


At No Extra Charge 

... are quality and features that 
can be derived only from consid¬ 
erable experience. 

What Experience? 

The experience of producing outstand¬ 
ing 2-Way Land Mobile business 
radios. 

The experience of manufacturing FCC 
Type-Accepted VHF-FM Marine radio¬ 
telephones. 

The experience of building TSO’d 
Avionics for General Aviation. 

What Quality? 

The quality that comes from working 
within necessarily high engineering 
and production standards. 

The quality that results from applying 
Avionics and Marine Q.C. specifica¬ 
tions to each GTX. 

The quality that comes from manufac¬ 
turing in a U.S. Government inspected 
facility. 

What Features? 

Higher RF output than other radios in 
the price range. 

One-watt switch for economical re¬ 
peater operation. 

A clean layout that's easy to maintain 
(and modify). 

A painfully thorough Owner's Manual 
that gives you answers instead of leav¬ 
ing you with more questions. 

And lots more. 

Please write for additional information 
and specifications, or... 


SEE THE GTX’s 

AT YOUR LOCAL AMATEUR DEALER 
SOMETIME THIS WEEK 

nl Aviation Electronics. Inc., 4141 Kingman Drive, Indianapolis. Indiana 46226 
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GTX-600 

6-Meter FM 


$ 309 95 

(Incl. 52.525 MHz) 



GTX-100 

1%-Meter FM 


* 309 95 

(Incl. 223.5 MHz) 



GLH-100 

P.A./Siren 


$ 159 95 

(horn optional I 



GTX-200 $29995 


2-Meter FM 


(Incl. 146.94 MHz) 



GTX-10 $23995 


2-Meter FM 


(Incl. 746.94 MHz) 



GTX-2 * 299 95 


2-Mete, FM 


(Incl. 146.94 MHz) 


More Details? CHECK-OFF Page 126 




From VHF Engineering 

HT Kit 2 watts out, 4 channel HT-144 $99.95 

RX-144C 2 meter receiver kit, .3 /xv sens. 2 
watt audio ... $69.95 

TX 144 or 220 Transmitter kit $29.95 


Bird 




IC-230 by Inoue 

Completely synthesized with phase locked 
loop, Single Knob Control. Smart compact 
styling. 

$489.00 


From Drake 


Drake T-4XC Just arrived $580.00 

TR-22C Transceiver $229.95 

Drake AA-10 Amplifier for TR-22 $49.95 

Drake AC-10 Pwr. Sup. for TR-22, AA-10 or TR72 

$44.00 

DC-4 Just Arrived Write 

RV4-C Write 

~VENUS 

SS-2, SLOW SCAN MONITOR 
Hood $15. CG Test Tape $9.50 • $349.00 
Cl. FAST SCAN/SLOW SCAN 
CAMERA & CONVERTER - $469.00 

np^powerT^upplTes 


1115 VAC input • 12 VDC 4 amps out 
I Same as above but regulated 
I Model 108R — 115 VAC/13.6 VD 
, max. REGULATED 


4 amps out $24.95 

ulated $34.95 { 

AC/13.6 VDC 12 amps 
$69.95 


BARRY has Antennas 

CushCraft A-147-4 $13.50 

CushCraft A 147-11 $21.95 

Hustler 4 BTV Vertical Antenna $56.95 

HyGain 18V 10-80 m. vertical $33.00 

Newtronics CGT-144 5.2 dB gain. Trunk lid 

mount $39.95 

Gold Line Single Pole, 5 position coaxial switch, 
wall bracket or panel mount, 1 KW AM $17.95 


Courier ML-100 Mobile Linear Amp. 100 input- 
200 watts pep. 10 meter operation: New $120.00 
CONSTANT VOLTAGE TRANSFORMER Input 115 
VAC @ 60 Hz output. 24 Volts C** 15 amps regu 
lated (plus or minus 1%) requires 6 mfd, 660 
VAC capacitor add $4.95 $60 value $14.95 ea. 

Mallory UHF Inductuner. covers 50-250Mc $9.95 ea 
SWR Bridge less meter by Automatic Electric. 
To 800 Mcs, see July *74 CQ pg 43. TNC 
connectors. $90 value $10.95 

Same with N connectors $14.95 


Clegg FM-27B, 146-148 Me coverage without 
buying a crystal. Fully synthesized 25 w. 
out $479.95 

Shipping prepaid on all FM-27B*s 
031 Power Supply for FM27B $89.95 


Tube Headquarters. Diversified Stock. Heavy 
Inventory of Eimac tubes, chimneys, sockets, 
etc. 3-500Z $42.50 


We are official Distributors for Bird Model 43 
Wattmeters. In stock. $100.00 

2-30 MHz Slugs $35.00 

Most VHF Slugs $32.00 


I 


C.D. Ham II Rotator 

New Improved $149.95 

write or call for introductory offer 

TR-44 complete with control box 
$69.95 

8 conductor cable for HAM II & TR-44 
Rotators 15c/ft. 




FM from Barry 


Hammarlund FM-5 Transceiver, easily converted 
to 2 meters. 12 volts. 5 watts $125.00 

Tempo CL-146 w/GLB 400B Synthesizer 5kc 
split $395.00 

Drake TR 72. 2-meter FM transceiver. 23 chan¬ 
nels. 1 or 10 watts output, 13.8 volts $320.00 
Deluxe Headsets, excellent for ham radio or audio 
visual labs: 600 ohms, vinyl cushioned: $9.99 

With volume control $11.99 

Collins 152-J1 Phone Patch, good, removed from 
equip, with detailed schematic $24.95 

HF Gear from Barry 

Swan Cygnet 260, Good but need wafer switch 
for DC operation $250.00 

Famous Triton-ll by Ten-Tec. Fully solid state. 200 
watt transceiver. 5 bands - full break in on 
CW $606.00 

Ten Tec 252 AC Power Supply with VOX $119.00 
Drake TR-4C Transceiver new, $599.95 

Drake AC-4 Power Supply $120.00 

R-392/URR by Collins & others. 500 kc to 31.99 
Me. digital readout similar to R-390. 24 volts dc 
at 3 amps. Very good condition. Introductory 
offer subject to change. As is $150.00 

Good tested $195.00 

Heath SB-301 with SB-600 Speaker Exc. $250.00 
R-389/URR 15 to 1500 kc. Manual or motoi 
tuned with digital readout. Very good $495.00 
Servo Corp. R-5200 Receiver 50 to 250 Me con¬ 
tinuous CW. FM. AM, adiustable selectivity, 115 
volt AC $195.00 

Hunter Bandit Linear Amplifier, Ex. Cnd. $495.00 
HQ-170 - Hammarlund 170 6-160 meter with/ 
clock: Exc: $195.00 

HQ-215 • Hammarlund Solid State Amateur Re¬ 
ceiver: Very Good: $245.00 

Drake 2NT Transmitter Like new $125.00 


Collins 


Collins 30L-1 Linear Amplifier good, $375.00 

Collins MP-1 Mobile 12 VDC Power Supply: 

Good Cond: $89.00 
Collins 312-B5 VFO Wattmeter: Exc. Cond. $395.00 

CASH PAID . . . FAST! For your unused TUBES. 
Semiconductors, RECEIVERS. VAC VARIABLES. 
Test Equipment. ETC. Write or call Now! Barry, 
W2NLI. We Buy! We ship all over the World. 
Thousands of Unadvertised specials. F.O.B. point 
of shipment. Add sufficient funds for shipping. 
Excess refunded. 

□ Send for Green Sheet #23. Send 50<* postage 
& handling. 


BARRY 512 Broadway NY, NY 10012 
212 W »*5 7000 ELECTRONICS 

TELEX 12-7670 
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Please call or write for complete specifications. Also available at Kenwood dealers throughout the U.S. 


Hmuo 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 816/679-3127 


HIj 


rs-900 


Kenwood's superb 
slate-of-lhe-arl SSB transceiver 


TS-520 


Kenwood's go every place 
... do everything transceiver 


. . . the ultimate transceiver. The promise of 
the transistor has been fulfilled. Here is the 
transceiver you will want to own .. . whatever 
you have now, get ready to trade up. Its im¬ 
portant features are far too numerous to list. 
Its specifications are superb. The TS-900 is 
unquestionably the best transceiver of its kind 

ever offered. The price.$795.00 

PS-900 (AC Supply) $120.00, the DS-900 
$140.00 _*_ 


The new TS-520 is the transceiver you have 
wanted, but could not buy until now. It is a 
non-compromise, do everything, go every¬ 
where 5 band transceiver for SSB or CW that 
performs equally well at home, in an auto¬ 
mobile, airplane, boat or trailer. The TS-520 
features built-in AC power supply, built-in 
12 volt DC power supply, built-in VOX with 
adjustable gain delay and anti-VOX. 

The price.$629.00 


K *<W® 


h it 


R-599A Receiver 


The R-599A is the most complete re¬ 
ceiver ever offered. It is solid state, 
superbly reliable, small and lightweight, 
covers the full amateur band ... 10 
thru 160 meters, CW, LSB, USB, AM, 
AM.N and FM. 

The price.$459.00 

The T-599A is mostly solid state . . . 
only 3 tubes, has built-in power sup¬ 
ply, full metering (ALC, Ip. RF out¬ 
put & high voltage), CW-LSB-USB-AM 
operation. 

The price.$479.00 


T-599A Transmitter 


answer is 

KENWOOD 


Today when you ask "How can I modernize 
my SSB operation?", the answer certainly is 
KENWOOD. The deluxe TS-900 transceiver, 
the superb, go-anyplace TS-520 transceiver 
and the versatile R-599A receiver and T-599A 
transmitter offer today's amateur advanced 
design, reliable solid-state performance, con¬ 
temporary styling. . . and the cost is modest. 
Now more than ever the answer is KENWOOD. 


Prices sub»ect to change without notice 


















This month 
EIMAC celebrates 
40 years of delivering 
what you need. 


No company can survive four decades 
without anticipating what the customer 
needs and giving him what he wants. Over 
the years EIMAC state-of-the-art advance¬ 
ments have changed the state of the world. 
Here are some highlights: 

IIKVI 

EIMAC started with the 150T triode, the 
first reliable high frequency power tube. A 
whole family of triodes followed. 

1!I40 

EIMAC produces the 304TL multiple 
triode. the heart of World War II pulsed racfar 
equipment. 

1!I43 

EIMAC provides quantity production of 
the secret Zahl tube IVT-158). the "radar tube 
that changed the war." 

1942-1945 

EIMAC leads the world in mass produc¬ 
tion of VHF pulsed power tubes for military 
radar: over 125.000 tubes per month! 

1940 

EIMAC introduces the 4-250A family 
of tetrodes for HE and VHF operation 

1940 

EIMAC introduces the external anode 
4XI50A tetrode for HF and VHF service, 
followed by the 4XI50G coaxial-based ver¬ 
sion for ECM service. 

1956 

EIMAC produces the first ceramic-metal 
tetrode, the 4CX5000A. for broadcast and 
FM service. 

1957 

EIMAC introduces the 4CX1000A high 
gain, external anode tetrode for single side¬ 
band HF linear amplifier service. 


1961 

EIMAC produces the 3-400Z and 3-1000Z 
high-mu triodes for cathode driven linear 
amplifier service. 

1962 

EIMAC introduces the first high power 
family of 35-100 kW tetrodes for broadcast 
service. 

1966 

EIMAC develops the 4CXI500B focused 
tetrode for high linearity service. 

w?g 

EIMAC produces the 8877 external 
anode VHF triode for cathode driven service. 

W73 

EIMAC develops the two-megawatt 
X-2159 tetrode and the X-2176 triode, the 
world's most powerful tubes. 

W?if 

EIMAC introduces a new family of 900 
MHz high-mu triodes for land mobile com¬ 
munications. 

The next 
40 years will 
be even better. 



division 

varian 



